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Daylight in Darkness 


. . . For many centuries after the beginning 
of what we call civilization, extremely crude 
sources of light—glowing coals, burning splin- 
ters, or a flaming wick in a bowl of oil—served 
well enough for the night life of those times 
and such work, if any, as was done after night- 


fall. When, in more recent times, workmen’ 


were forced to labor after dark, they depended 
for illumination on devices that were merely 
refinements of those that had been used for 
hundreds of years before. If efficiency was low, 
as measured by modern standards, and manuv- 
facturing tolerances were liberal, these condi- 
tions were simply the order of the day. 


. . . During the past half-century or so indus- 
try and economic conditions have been revolu- 
tionized. The building of huge plants has in 
many cases made it impracticable to depend on 
daylight for illumination. 


. . . Furthermore, the necessity of getting the 
maximum possible output from each machine 
and square foot of floor space means efficient 
operation for many hours a day. Along with 
these conditions, ever-increasing demands for 
finer workmanship and closer limits make ade- 


quate illumination an absolute necessity. 


. . . When a workman has to look twice to 
make sure of what he is doing, he is spending 


too much time in looking and not enough in 
turning out a product that can be sold at a 
profit. If eye strain caused by insufficient or 
improper lighting gives him a headache, an irre- 


sistable brake has been placed on his activity. 


. . . With one exception all of the organs and 
members of the body can perform their func- 
tions just as well, broadly speaking, in the dark 
as in daylight. That one exception is our eyes: 
they function only in the presence of light. 
Hence, good lighting is not a fad or whim; nor 
is it a commodity or service of doubtful utility 
that is made to be sold at a profit. It represents 
simply the condition under which our eyes can 


function properly. 


. . . In most of our largest and most successful 
industrial plants the once common picture of 
workman straining their eyes at dimly-lighted 
machines or benches, or groping their way 
around shadowy buildings, has practically dis- 
appeared. In these plants the employees work 
under a level of illumination that is for the 
most part sufficiently high to enable them to 
see easily and clearly. And good lighting has 
gone into these plants simply because it has been 
proved in countless instances that more money 
and a better product can be made in a well- 
lighted plant than in a dark and gloomy one. 
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Trends in Illumination | 0 


N VIEW of the great amount of 

data on lighting that have ap- 

peared in many engineering and 
scientific publications, it is safe to say 
that every industrial executive knows 
fairly well what is meant by that 
rather indefinite term “good lighting.” 
And yet, the fact remains that less 
than one-fourth of the industrial 
plants in this country are well lighted. 
Whatever may be the reasons for this 
condition need not be considered here, 
but it will be interesting to review the 
practices that are being followed, with 
the results obtained, in those plants 
and industries that can be called well 
lighted. 

First let us consider those in- 
dustries that have been outstandingly 
successful in reducing prices during 
recent years. The automobile in- 
dustry immediately comes to mind. It 
is significant that a number of these 
plants are employing 4 or 5 watts 
per sq.ft—in some cases more than 
that—in their general manufacturing 
areas. This means that levels of illu- 
mination around 20 to 30 foot-candles 
are not uncommon, whereas some in- 
stallations provide as high as 50 foot- 
candles. 

One branch of the automobile in- 
dustry, body manufacturing, is par- 
ticularly noteworthy from the stand- 
point of illumination practices. One 


large body manufacturer employs for 
some operations levels of illumination 
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exceeding 100 foot-candles. This 
particular installation is on the finish- 
ing line, along both sides of which 
there are lighting units spaced 5 ft. 
apart and equipped with 500-watt 
lamps. 

Another successful industry, al- 
though not quite so widely known, 


IN THIS . hosiery 
mill each machine 
is lighted by a 150-watt, bowl- 
enameled lamp in an RLM dome. 


*« **@ * & 


comprises the textile mills in the 
South, particularly through the Caro- 
linas. ‘Textile mills in certain other 
parts of the country can pay only a 
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NIGHT is turned into day in this plant 
by means of 1,000-watt lamps in Holo- 
phane reflectors. The intensity of illu- 
mination is 11.5 foot-candles. 


By KIRK M. REID 


Engineering Department, 
National Lamp Works of G.E. Company, 
Nela Park, Cleveland, Ohio 


meager wage ; many of them have had 
to close down. Meanwhile some of 
those in the South are making enough 
money in one year to double the size 
of their plants. Labor supply and 
various economic factors are largely 
responsible for this difference between 
failure and success, but not to be 


overlooked is the fact that efficient 
operation demands excellent illumina- 
tion. At the present time the southern 
textile mills are probably putting in 
more up-to-the-minute lighting than 
any other industry. 

To cite a few typical installations 





































AS ONE of the most indis- 
pensable tools of produc- 
tion and plant operation, 
proper lighting has rightly 
received during the past 
few years a great deal of 
attention from both the 
practical and _ theoretical 
standpoints. How intelli- 
gently are the leaders in 
industry using this tool? 
What do they consider to 
be satisfactory levels of illu- 
mination for their plants? 
These and other important 
questions are answered by 
the author of this article. 













THE BODY FINISHING line in this 
automobile plant is lighted by 300-watt 
clear lamps in elliptical-angle reflectors, 
spaced 6 x 12 ft. and mounted 7 ft. 
from the floor. 


* * *K X 


WCRKING AT NIGHT is not a hard- 
An average intensity 
of 8 foot-candles is provided by 1,000- 
watt clear lamps in RLM standard 
These are spaced 25 x 30 ft. at 


ship in this plant. 


domes. 
a mounting height of 35% ft. 


* * *K * 


in North Carolina alone, the Thomas 
hosiery mill has lighted its entire 
plant, employing 33 watts per square 
foot of floor area. The Gastonia 
weave room has 4 watts per square 
foot. The knitting department of 
the Riverside hosiery mill is using 
4% watts per square foot. The board- 
ing rooms of the Hickory hoisery 
mills are 5 watts per square foot. 


The inspection department of the 
Golden Belt Manufacturing Com- 
pany has over 6 watts per square foot. 
The looping departments of the Flint 
hosiery mill, the Love Knitting Co., 
the Victory hosiery mills, and the 
Grace hosiery mill, average 7 watts 
per square foot. 





October, 1928 — Industrial Engineering 





pase Os 


AN 


INTENSITY of 16 foot- 
candles is used in this machine 
shop, which is lighted by 300- 
watt Glassteel diffusers spaced 
on 12-ft. centers and mounted 
12 ft. above the floor. 


This list is not intended to be com- 
plete, but it is sufficiently represen- 
tative to indicate that the mill owners 
in North Carolina think there is some 
connection between modern illumina- 
tion and good profits. 

In the Pennsylvania district, the 
Franklin Silk Company, York, Pa., 
has lighted its winders, quillers, and 







shaft looms with 200-watt lamps in 
prismatic glass reflectors spaced 6 ft. 
by 8 ft. 

Passing from the textiles, another 
industry that has managed to reduce 
prices in spite of the rising costs of 
labor and raw materials is the incan- 
descent lamp industry itself. The 
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average price of Mazda lamps is now 
substantially less than half what it 
was in 1914. Unlike the shoemaker’s 
children who had to go barefoot, the 
General Electric lamp factories are 
well lighted. The standard illumina- 
tion system for the manufacturing 
areas consists of 200-watt lamps in 


FORMER STANDARDS of illumination did not meet 
The view above shows 
the general effect produced by the old lighting system. 
The other view shows the same department under an 
intensity of 113 foot-candles produced by 750-watt 
These are mounted 
32 ft. high, on a spacing of 23 x 20 ft. 


present conditions in this plant. 


lamps in fluted-bowl reflectors. 


Glassteel diffusers spaced about 10 ft. 
apart each way. 

This is now considered to be fairly 
good lighting for general manufac- 
turing areas, but if higher levels of 
illumination are wanted in two or 
three years it will merely be neces- 
sary to install 300-watt lamps, or 
even 500-watt lamps, in place of the 
present 200-watt size. 

To round out this record of current 
practice in industrial illumination a 
few typical installations in other lines 
may be mentioned. Starting at the 
Pacific coast we find that the shop of 
the Armature Electric Works, in 
Seattle, has 34 watts per square foot. 
In Iowa we note that in the special 
machine shop of the International 
Harvester Company, McCormack 
works, an area of 12,000 sq.ft. is 
lighted with 200-watt lamps in re- 
flectors spaced 9 ft. apart each way. 

In Chicago the composing room of 
the Excelsior Printing Company is 
lighted with about 33 watts per square 
foot. In Dayton, Ohio, we find that 
the factory of the National Cash 
Register Company has an installation 
that consumes close to 3 watts per 
sq.ft. In Philadelphia we learn that 
the E. G. Budd Company, manufac- 
turers of metal stampings, uses 44 
watts per sq.ft. in the conveyor de- 
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partment, and 10 watts per sq.ft. in 
the inspection department. 
Installations of this kind provide 
real productive levels of illumination, 
and if past experience is any guide 
they are going to save a good deal of 
time, money, and eyesight. The fol- 
lowing paragraphs present the opin- 


THE MEN in this 
woodworking de- 
partment of a fur- 
niture factory do 
their jobs under an 
intensity of 15 foot- 
candles. The 16-in. 
RLM reflectors with 
200-watt lamps are 
mounted on 10-ft. 
centers. 


ions of a few prominent executives 
who have had an opportunity of 
studying the effect of higher levels of 
illumination in their plants: 

John Magee, president of the De- 
troit Piston Ring Company, in sum- 
ming up the advantages that came 
with better illumination, based his 
statement on a 15-month test in his 
plant which shows a 25 per cent in- 
crease in production per employee 
when the illumination was raised 
from 1.2 foot-candles to 18 foot-can- 
dles, at an additional cost amounting 
to 2 per cent of the payroll. 

Mr. Magee states: “Like all com- 
panies, we had a certain amount of 
spoilage, accident hazards, etc., which, 
no doubt, could be laid to inadequate 











lighting. A few minutes spent in 
adding and subtracting revealed this 
fact—that the cost of all the spoilage, 
accident hazards, and so on, which 
represented waste, could be offset by 
a 1 per cent increase in production. 
And the new lighting installation gave 
us a 25 per cent increase!” 


Smith Belting 


The Manning J. 
Company has found that in their line 
of work proper lighting is valuable 
chiefly as a means of reducing spoil- 


age. The greatest benefit derived 
from good illumination in this plant 
has been the elimination of practically 
all imperfect work, whereas with the 
former system about 15 per cent of 
second-grade material was produced. 

There are other angles to the light- 
ing problem that are less frequently 
discussed, although they are never- 
theless important. One of these side- 
lights is the relation of lighting to the 
cost of handling materials. 

How to reduce this cost is a prob- 
lem that is continually confronting 
industrial executives. Taking a gen- 
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eral view of the problem, the prin- 
cipal saving in handling costs is made 
by locating various departments and 
arranging the invididual machines 
within each department so as to mini- 
mize the amount of handling required. 
This is quite simple—on paper. But 
in practice there are plenty of draw- 
backs when one attempts to lay out 
a factory so as to obtain maximum 
efficiency: partitions are in the way, 
rooms are of the wrong size or the 
wrong shape, there are inadequate 
ventilation or heating facilities, ele- 
vators are inconveniently located, 
along with many other difficulties, not 
the least of which is the consideration 
that certain operations “need the best 
light.” 

In order to meet this requirement 
for good light it was necessary in the 
past to place those operations next to 
the windows, and if that meant an 
inefficient arrangement it could not 
be helped. 

In some cases the fact that good 
lighting permits any desired layout of 
machinery eliminates the necessity for 
moving to larger quarters. This was 
the experience of the White Sewing 
Machine Company, Cleveland, Ohio. 
The story is told by Mr. A. S. 
Rogers, president, as follows: 

“When we combined our metal and 





“The two plants when combined 
occupied 800,000 sq.ft., of which the 
sewing machine division, which was 
moved into the other plant, occupies 
200,000 sq. ft. 

“This resulted in an average space 
shrinkage for the sewing machine 
division of 27 per cent and an av- 
erage for the woodworking division 
of 25 per cent. The combined shrink- 
age is 25.6 per cent. 

“Our total unit shipments from the 
present manufacturing site have in- 
creased substantially each year since 
we combined operations. Weare cer- 
tain beyond fear of contradiction that 
all this would have been absolutely 
impossible, were it not for the fact 
that through the installation of a mod- 
ern lighting system we were able to 
utilize every square inch of floor 
space.” 

Inasmuch as the future has, or 
should have, considerable influence in 
molding the best practice of the pres- 
ent, it is interesting to try to visualize 
the industrial operations of tomorrow. 
In any prognostication of this kind it 
must be admitted that one man’s opin- 
ion is about as good as another’s, and 
he who tries to pierce the veil of the 
future is likely to be laughed at when 
his prophecies fail to materialize. 
Nevertheless, Mr. Ward Harrison, 





$10,000 apiece. Did those machines 
operate for 44 hours a week and stand 
idle three times that long, as they 
might in a Northern mill? They did 
not. The artificial illumination pro- 
vided on those machines was 30 foot- 
candles and they were shut down for 
only one hour daily out of the 24, 
and on Sunday. That is why they 
can make silk stockings in the South 
to sell for 10 cents apiece. 

Again, the reason that you do not 
pay $500 or $1,000 more for your 
automobile is because it was probably 
made at night. Perhaps there is some 
connection between this and the fact 
that Detroit standards of illumination 
are from 15 to 50 foot-candles, which 
is about five times that of the old, con- 
servative Eastern factories. 

“Some manufacturers say that you 
cannot get good help for a night shift, 
and some say that it is not fair to ask 
any considerable number of people to 
work at night; nevertheless I venture 
to prophesy that two shifts or more 
are going to become standard in 
American industry within ten or fif- 
teen years.” 

Whether or not the present gener- 
ation will ever see a general adopting 
of two-shift or three-shift operation, 
the continually increasing levels of 
illumination leave little question as to 





LOCAL LIGHTING has its field of application, but for most purposes general illumina- 


tion is preferable. 


in the view at the left. 


as it appears under a uniform intensity of 18 foot-candles. 


* OK 


wood-working plants we were con- 
fronted with the problem of operat- 
ing two plants in one: in our 79th St. 
plant we had 275,000 sq.ft. of floor 
space; in our woodworking plant we 
had 800,000 sq.ft. of floor space. 
This would make a total floor space, 
previous to combination, of 1,075,- 


000 sq.ft. 





* 


engineering department of the Na- 
tional Lamp Works, said in an ad- 
dress before a recent meeting of in- 
dustrial executives: 

“Half a dozen new hosiery mills 
open up in North Carolina every 
month. In one room 60x150 ft. I saw 
50 stocking-making machines im- 
ported from Germany at a cost of 
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Glare and deep shadows characterize the lighting installation shown 
At the right, this composing room in a printing plant is shown 


* * * * 


the ultimate economy of installing 
wire adequate for at least double the 
wattage now employed. Whereas 
10, 15, and 20 foot-candles are now 
considered good practice for general 
manufacturing, leaders in industry 
today have demonstrated that still 
higher levels of illumination are not 
only practicable but also profitable. 
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LARGE corporation recently 
Ar two industrial engineers— 
one through ill health and the 
other by pension. Each in his par- 
ticular forte had achieved noteworthy 
accomplishments. One was of an in- 
ventive turn of mind in mechanical 
movements and the fascination of de- 
veloping new equipment was so strong 
that he devoted most of his thought 
and time to it, so that the operation 
and maintenance of the plant suffered. 
The other engineer was of excep- 
tional energy and vitality. Far too 
impatient to sit at the desk and study, 
he spent most of his time outside of 
the office. Maintenance, operation 
and handling the crew were his strong 
points, but little in the way of im- 
provements and design could be 
credited to him. 

One might think that these two 
engineers working together would 
make an ideal combination. It would 
be a strong combination, but there 
was one faculty that each lacked and 
that would still be lacking if they 
joined forces. That is the ability to 
study and develop every function of 
their department ; to study as an exec- 
utive the service of the department as 
a whole, including research, planning 





design, construction, operation and 
maintenance. The industrial engi- 
neer covers a wide field of subjects 
and he may commit a serious blunder 
by following one subject that appeals 
to him and neglecting other subjects 
of less attraction. 


kok ak oe 


How many times one hears in- 
dustrial engineers referred to as 
operating engineers. It occurs so 
frequently that one often wonders 
if engineers in other branches have 
the opinion that operating is the 
major if not sole duty of an industrial 
engineer. 


490 






i fant Enomeers j 


Conducted by F. M. GIBSON, Consulting Editor 


Plant Engineer at American Sugar Refining Company 


Operation and maintenance re- 
quires a high degree of intelligence 
and skill and is not an occupation to 
be ashamed of. Yet to my mind it 
does not include the one function that 
requires the greatest engineering skill 





and which is the most important. 
Also it is the one function that many 
industrial engineers neglect and the 
one that the management often fails 
to expect. I am referring to the re- 
duction of cost of production and the 
improvement in quality of product by 
engineering revision. 

With his years of experience in his 
particular industry, a large fund of 
operating data, a fine knowledge ‘of 
limitations and an exceptional oppor- 
tunity for observation and study, the 
industrial engineer is the best 
equipped and in the best position to 
see the possibility of improvement. I 
occasionally meet an engineer who in- 
variably speaks of working out an 
idea suggested by the manager of one 
department or another. Now and 
then one hears of consulting engineers 
going to the management of a plant 
and suggesting certain improvements. 
Why were these improvements not 
foreseen and recommended by the in- 
dustrial engineers of these plants? 

If we are to receive greater recogni- 
tion from the management and from 
the engineering profession, we will 
have to do more than merely operate 
and maintain our plants. 


a a ee 


One of the most important func- 
tions of an industrial engineer is the 
prevention of fire. In many plants, 
studies are made to reduce the insur- 
ance rates and, after the standard pre- 


cautions to sectire lower rates are 
established, the effort ends. 

No set of standard credits, that 
have a general application, can give 
complete protection to an industrial 
plant. A large wooden building 
located across the street from a plant 
may not enter the rates as a penalty, 
as it is more than 40 ft from the in- 
sured plant. But one knows that if 
the wooden building burned on a 
night with a strong wind blowing to- 
ward the plant, fire brands and even 
flames might easily reach the build- 
ings across the street. 

There are certain hazards peculiar 
to each industrial plant that are not 
covered by the rules and regulations 
of the N.F.P.A. and not always 
recognized by insurance inspectors. I 
have known engineers who would not 
provide protection against these haz- 
ards solely for the reason that it 
would be an expense not offset by a 
profitable reduction of rates. 

These engineers call thetnselves 
cold blooded men who will not spend 
a penny that does not yield a profit- 
able return. They are the type which 
considers that fire protection meas- 
ures are simply for reduction of rates 
and will combat the insurance inspec- 
tors, doing as little as possible to meet 
their recommendations. These engi- 
neers do not consider that the amount 
of insurance received for fire damage 
never covers the loss and, in case of 
interruption of business, it offsets 
only a small proportion of the loss. 





Real fire prevention means abolish- 
ing or minimizing every hazard in the 
plant whether it reduces the rates or 
not. If an engineer wants to reduce 
his rates, he can do it most effectively 
by showing the insurance authorities 
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that, rules or no rules, he is doing 
everything in his power to prevent 
fires. The rate setters have certain 
standard reductions if certain rules 
for construction are followed but they 
also have a large item for good house- 
keeping. 

After all of the standard reductions 
are made, there is still a great oppor- 


tunity for the rate setter to use his 
judgment as to what he will allow for 
good housekeeping. That is where he 
brings into consideration his opinion 
of the factory organization’s sincerity 
in prosecuting fire prevention meas- 


ures. The best method of preventing 
fires is the application of real fire pre- 
vention engineering and the most 
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effective way of reducing rates is to 
convince the insurance authorities 
that you are co-operating with them 
instead of opposing them. 

This is only another way of saying 
that the “cold-blooded” attitude is the 
short-sighted one, because in the long 
run it simply does not pay. True 
fire prevention does pay. 
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The Other Side of the Picture 


A reply to Donald A. Hampson’s “What Keeps the 
‘Little Fellow Going,” Page 474, September 


article “What 
Keeps the Little Fellow Going.” 

Now, I don’t want to be mistaken 
as playing to the big fellows at all, 
but I am compelled to take issue with 
Mr. Hampson on his stand against 
the service received from our large 
electrical manufacturers; that is, 
from my experience with them, down 
here in the “woods.” 

I noted carefully the wording of 
the order for the compensator holding 
coil and will say that I would have 
worded this a little differently. I 
would have worded one of my own 
orders as. follows: 

1 Ref. letter R, (Followed by 
specification number on coil) re- 
lease coil for CR-1034 hand start- 
ing compensator, Size 1. Name 
plate data as follows: 

,_CR-1034, Type NR 1606, Form 

H3P1. For induction motor Type 

I, Form K, 3 phase, 60 cycle, 220 

volt, 74 HP. 

(See Instruction card No. IC- 
88304C dated Jan. 1920.) 

The above order, sent to the district 
office serving my part of the country, 
will put this coil in my hands in about 
4 days. Very seldom over 5 days; or, 
if I am in a hurry, a telephone call to 
the office (which costs me 90c.) will 
put it in my hands in not over 24 
hours. 

I am located a good many miles 
from Pennsylvania and New York 


HAVE carefully read Mr. Donald 
A. Hampson’s 





October, 1928 — Industrial Engineering 


Industrial Engineering 
By F. G. HEWLETT 


Chief Electrician, 
Hutchison-Moore Lumber Company, 
Allison, Ala. 
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State, where a great majority of 
these parts are made, so it looks to 
me that at least as good service could 
be obtained by points in New York 
State as is obtained in the writer’s 
part of the country, unless there is 
something badly wrong with the 
wording of the order, or getting it 
into the correct hands promptly. 

I would like to add that the writer 
handles dozens of these orders per 
year, for everything from complete 








sets of control equipment, down to the 
very smallest lock washer, and it is a 
very rare thing for the district office 
of the manufacturer to come back for 
more information, or for these parts. 
to be delayed in reaching me. How- 
ever, it might be well to mention the 
fact that I keep on my desk, a binder 
which contains parts sheets and in- 
struction sheets for every piece of 
electrical equipment in our plant, and 
one of the very first things I do when 
I receive a new piece of equipment is 
to check up to see if I have a parts 
sheet applying to it, and if not, I 
immediately write the district office, 
who always promptly furnish either 
the parts sheet, or give whatever in- 
formation is necessary to Secure re- 
newal parts. 

It is not a bad idea to keep the 
fact in mind that our large electrical 
equipment manufacturers manufac- 
ture hundreds of thousands of differ- 
ent small parts that go to make up the 
thousands of different pieces of 
equipment that they must hold them- 
selves ready to furnish their cus- 
tomers, and hundreds of these parts 
are very closely the same, but not 
exactly. 

I will bet D. A. H. a plugged nickel 
that if he will make up his order as 
outlined in the above example and 
mail it to the district office of the 
Company serving his district, that he 
will get exactly what he called for, 
and pretty quick, too. 
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A COMBINATION DRIVE for 
a bucket elevator and screw con- 
veyors, using belts, spur gears 
and chains. This type of trans- 
mission could be improved on, 
from the standpoint of efficiency. 


VEN so recently as the year 
1900, power transmission for 
conveying and elevating ma- 
chinery was limited almost entirely 
to belts and open gear trains. In 
most cases, where a bucket elevator, 
for example, was operated by a belt 
drive and two cast tooth spur gear re- 
ductions, the mechanical efficiency of 
the group was approximately 72 per 
cent. If cut gears were used through- 
out, the efficiency could be calculated 
at about 85 per cent. The difference 
of some 18 per cent in efficiency be- 
tween the two types of gears ordi- 
narily has only a slight effect on the 
size of motor used. It is only in what 
may be termed “border line’ cases 
that the effect would be apparent. 
Consider for instance, a bucket ele- 
vator 80 feet high handling 40 tons 
per hour. This machine would re- 
quire 6.4 running hp. and it would 
therefore be necessary to use a 73 hp. 
motor based on cut gears. If, how- 
ever, cast tooth gears and a belt were 
used, the motor would be 8.8 hp. and 
since the latter is not standard, the 
nearest size would be a 10 hp. motor. 
In group transmission driven by a 
single motor, the difference is more 
marked, so that in the past when 
grouping was the order of the day, 
the selection of gears was compara- 
tively of more importance than it is at 
present. Chain conveyors and eleva- 
tors, belt conveyors and skip hoists, 
in fact every type of power conveyor, 
or hoist, until about fifteen years ago, 
were operated through open gears. 
Beginning with the year 1915 a defi- 
nite movement toward the enclosed 
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How Better Drives 
Have Improved 































By E. J. TOURNIER 


Estimate Engineer 
Robins Conveying Belt Company, 
New York, N. Y. 


AN OPEN SPUR 
GEAR train for 
driving a large beit 
conveyor. The sub- 
stitution of a mod- 
ern speed reducer 
would effect a slight 
improvement in efti- 
ciency, but the 
difference in cost 
would have to be 
considered. 


discharge elevators, skip hoists and 
various types of grab bucket hoists 
and cranes. 

All of the machines using a belt or 
a chain as the conveying or elevating 
element consist of two principal parts : 
the “carrying strand” and the ter- 
minals. The latter consists of the 
drive shaft with its pulley or sproc- 
kets and the take up shaft with sproc- 
kets or pulley. There may be in addi- 
tion one or more auxiliary shafts used 


AN OPEN SPUR GEAR drive for a 
skip hoist engine. This may also be 
operated through a herringbone gear 
speed reducer. 


kK * Ok Ok 


type of speed reducer began to take 
place. At the same time the elements 
of materials handling equipment were 
being closely examined with the 
object of improving the design of 
transmissions, reducing frictional 
losses and lowering maintenance 
costs. 

The principal classes of bulk ma- 
terials handling devices are belt con- 





. A WORM GEAR speed reducer and a 

sg flight conveyors, pivoted belt are ot — to drive a Lay of Sh 
= i ; j vator. While the efficiency is not high, 
bucket CAPEIETS, gravity discharge the worm drive serves the double pur- 
elevators, centrifugal and continuous _ pose of preventing reversal under load. 
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to direct the path of the chain or belt. 
The “carrying strand’ may consist of 
one or more chains supporting buckets 
or flights; it may be a belt or a cable. 
The correct design of both the ter- 
minals and the carrier element has a 
direct bearing on the power required 
for operation, as there is a great varia- 
tion in the weights of the different 
types of equipment. The power re- 
quired to move the two strands of 
chain in a roller flight conveyor, for 
example, is greater than for moving 
a belt carrying the same tonnage. 
Further than this, if anti-friction 
bearings are used in the rollers of the 
belt conveyor, instead of plain bear- 
ings, the frictional resistance will be 
reduced, hence a smaller motor and 
transmission are possible. 
Examination of conveyor and 
elevator parts has shown that fric- 


tional resistance could be reduced in 
chains by using rollers wherever pos- 
sible, and in belt conveyors by using 
anti-friction idlers. Investigation has 
also indicated that the application of 
anti-friction bearings in the joints and 
rollers of chains is not generally a 
commercial possibility. The develop- 
ment of low power conveyor parts has 
therefore been greatest in belt con- 
veyor practice, if we except the siugle 
instance.of the pallets on the latest 
design of continuous sintering ma- 
chines. The latter being a type of 
large conveyor, it is of interest to 
note that the pallet wheels are now 
fitted with anti-friction bearings. The 
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reduction of 30 per cent to 40 per cent 
in the power requirements of hor- 
izontal conveyors effected by anti- 
friction bearings has been reflected in 
the type of drive unit used. In most 
cases a conveyor will require three 
gear reductions if a 1,200 r.p.m. 
motor is used and in these instances 
open gears are inexpensive, even for 
large horsepowers. The use of a 
direct-connected high ratio speed re- 
















THE DRIVE 
PULLEY on this 
coke handling 
belt conveyor is 
driven through a 
spur gear speed 
reducer unit. 


HERRINGBONE 
= GEARspeed reducer 
driving a belt con- 
veyor. High effici- 
ency and low main- 
tenance cost make 
this unit preferable 
to open gears. 


ducer in place of the gears, however, 
is generally not warranted, because 
the combination of a high ratio with 
large horsepower increases greatly the 
cost of the drive. As an instance, a 
24 inch horizontal belt conveyor 200 
ft. long, handling 150 tons of coal per 
hour will require 5.6 hp. for opera- 
tion, with plain idlers. If anti-fric- 
tion idlers are used, the power will be 
reduced to 3.4 hp. At the same time 
the cost of the conveyor will be in- 
creased, but the difference will be 
practically offset by the smaller re- 
ducer required and by the smaller 
amount of attendant labor necessary 
for lubricating the idlers. The horse- 


power to be transmitted is therefore 
an important factor in the selection of 
a speed reducer, rather than open 
gears. 

During the past few years a large 
increase in efficiency and reliability 
has been effected in speed reduction 
units of various types. Spur gear 


speed reducers have been developed 
in the direction of greater ratios, 
herringbone gear reducers have been 


standardized and worm gear speed 
reducers especially have greatly in- 
creased in mechanical efficiency. The 
use of the latter was for a long time, 
limited to tray and barrel elevators 
where a self-locking device was re- 
quired to prevent reversal in direc- 
tion, and to low power conveyors in 
general. For continuous service and 
large horsepower, the early worm 
gear units rarely reached 60 per cent 
efficiency ; therefore their use entailed 
the installation of larger motors than 
other types of transmission. The 
present designs of worm gear re- 
ducers with bronze worm wheels and 
alloy steel worms with ground threads 
can usually be depended upon for at 
least 80 per cent efficiency. In certain 
cases, for intermittent service they 
may be calculated at 90 per cent effi- 
ciency, if all the conditions of the 
drive are submitted to the manufac- 
turer for approval. 

In dusty situations such as cement 
works, coke plants fertilizer factories, 
etc., the application of enclosed speed 
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reducers is practically standard prac- 
tice today, not only on account of 
service and ease of maintenance but 
also because of the protection afforded 
to workmen against accident. 

For large bucket elevators, inclined 
belt conveyors and chain conveyors 
which might reverse their direction 
through the failure of power, when 
fully loaded, the worm gear speed re- 
ducers are preferred. Within certain 
limits of ratios and horsepower, they 
are self-locking and act as automatic 
stops. In very heavy drives, for 


elevating work, a solenoid brake is 
generally specified in addition to the 
worm gear. 

Differentiation between herring- 
bone and spur gear reducers may 
usually be narrowed down to the 
question of ratios. 


In over 80 per 


fore depends frequently on cost, 
adaptability to the particular layout, 
floor space required and other engi- 
neering features. Where economy of 
space is essential, the worm gear re- 
ducer is preferred, with herringbone 
reducers as second choice. In the 
larger sizes, spur gear reducers re- 
quire more space at right angles to 
the conveyor than do the two first 
mentioned units. 

The conveyors used in manufac- 
turing processes, for continuous pro- 
duction do not exhibit the same varia- 
tions in type as do those handling 
bulk materials. The so-called indus- 
trial conveyors are for the most part 
either single or double strand chains” 
and the problems arising in their 
application are those of adaptation to 
local conditions rather than the selec- 





cent of the drives used in conveying 
and elevating, the ratio of motor 
speed to head shaft speed varies be- 
tween 30:1 and 60:1. On feeders, 
however, the ratio may be as high as 
300:1. In the latter case, direct con- 
nection between motor and feeder can 
be made most economically by means 
of aspur gear reducer. It is also pos- 
sible to use a herringbone gear, but 
for very high ratios the unit is more 
expensive than a spur gear reducer. 
An alternative frequently employed 
is to direct connect the motor to a 75 
or 100:1 reducer, and join the slow 
speed shaft of the latter to the feeder 
shaft by means of a chain and sproc- 
ket transmission. 

The net result is a less expensive 
drive than a direct connection at 
300 :1. 

In point of efficiency, in materials 
handling applications, there is little 
choice between the various types of 
speed reducers. The selection there- 
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AN OPEN SPUR gear system is used 
to drive this overhead chain conveyor. 


* xX * * 


tion of a type of chain or of a drive 
unit. Both the transmission and the 
chains have been standardized, par- 
ticularly in the automotive industry. 

As is well known, the manufacture 
of automobiles is dependent upon as- 
sembly conveyor lines for bodies and 
chassis. The success of these instal- 
lations has led to the use of similar 
conveyors for progressive assemblies 
in many other industries. The body 
and chassis assembly lines are based 
on the principle of a slow moving 
conveyor level with the floor. Other 
assemblies, such as wheels, axles, 
steering columns and operations in 
dipping and plating are carried out on 
overhead conveyors. 

The essential features of the power 
transmission of these conveyors are 
speed variation and space conserva- 





tion, and these factors have led to the 
development of a compact self con- 
tained drive unit. It consists of a 
cast iron frame or housing which con- 
tains an electric motor; an enclosed 
speed reducer, a variable speed trans- 
mission and chain drives in a com- 
bination which is able to produce 
speed variations between 1200:1 and 
100:1 or at any desired intermediate 
ratio. 

Ordinarily the rate of production 
by the conveyor method is set by the 
slowest workmen in a group. It is 
possible, however, to increase the pace 
by the introduction of a variable 
speed device in the conveyor drive. 
This may provide for changes from 
5 to 60 ft. per min. or more in chain 
speed. This is a valuable aid in train- 
ing men to work in conjunction with 
a conveyor system, because they may 
be coached individually or in small 
groups, in the sequence of operations 
at a very low conveyor speed, and as 
they become proficient, the speed may 
be increased gradually. 

It will be seen from the foregoing 
that the intelligent application of 
transmission devices serves not only 
in transferring power, but also in the 
conservation of energy, accident pre- 
vention and for instruction purposes. 

The most important development 
in the transmission of power in mate- 
rials handling equipment has been the 
steadily increasing use of enclosed, oil 
lubricated speed reducers. It is to be 





DRIVE UNIT extensively used on pro- 
gressive assembly conveyors in automo- 
bile and other plants. A cast iron frame 
supports a variable speed transmission 
which is connected to a motor by silent 


chain. Final drive to the conveyor is 
po gi spur gear reducer and roller 
chain. 
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expected that in the near future no 
first class installation will contain 
open gear trains, either with or with- 
out safety guards. The slight addi- 
tional cost of the enclosed units is not 
now a bar to their preference. 
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The Design and Installation 


of an Efficient System for 


HEATING 
THE SMALL PLANT 


By CHARLES L. HUBBARD, M.E. 


, | NHE increasing practice of pur- 
chasing electric power in small 
industrial plants makes it neces- 

sary to bestow greater care upon the 

design and operation of the heating 
system in order to bring the cost of 
fuel within a reasonable figure. 

Two points which have an impor- 
tant bearing upon economy of opera- 
tion in plants of this type, and which 
have not received due consideration 
in the past, are temperature regula- 
tion and the placing and holding of 
the heat where it is needed. 

It is the purpose of the present 
article to offer a few practical sug- 
gestions regarding the design of an 
efficient heating system for a plant 
of this kind, with special reference 
to the two factors noted above. The 
best way of doing this seems to be 
the carrying through of a simple prob- 
lem in its essential parts, which can 
easily be modified to cover a con- 
siderable range of conditions likely 
to be encountered. 

Let us assume a plant consisting of 
three one-story buildings of the 
dimensions shown in Figs. 1 and 4, 
having solid brick walls, 16 in. in 
thickness, without inside finish. Let 
the roof be of slate on matched 
boards, and the floor of reinforced 
concrete. 

Each building consists of a single 
large room which is to be warmed to 
68 or 70 deg. in the coldest weather. 
The space is not to be crowded, and 
the nature of the work carried on is 
not such as to require special venti- 
lation. 

In a case of this kind, suitable at- 
mospheric conditions may be main- 
tained by properly controlling the 
temperature and humidity, giving the 
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Boston, Mass. 


warm air a good distribution through- 
out the occupied zone and keeping it 
in motion. 

While buildings of this type are 
often heated by means of direct 
coils hung along the outer walls, 
much better results may be obtained 
by the use of “unit-heaters,” the num- 
ber and location depending upon the 
size of the building. For the plant 
under consideration, the arrangement 
shown in Fig. 1 should give satisfac- 
tory results; a single unit, with four 
outlets, being placed at the center of 
each building, as indicated. 

The advantage of this form of 
heater over direct radiation is that it 


confines the warm air to a zone ex- 
tending 12 or 14 feet above the floor, 
while the upper part of the room re- 
mains comparatively cool, thus keep- 
ing the occupied portion comfortable 
while reducing the heat loss through 
the roof. In addition to this, the air 
currents are so directed from the 
heater outlets as to give a slow down- 
ward movement which will distribute 
the warm air evenly and return the 
cooler air without the production of 
drafts, the general action being indi- 
cated in Fig. 2. 

When rooms are not crowded, and 
there are no mechanical processes 
which produce dust or fumes in any 
appreciable amount, the air may be 
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FIG. 1—GENERAL LAYOUT of a small plant, typical of 
many actual plants, and used as a basis for illustrating the 
method of calculating heating requirements. 













re-circulated within the building with 
very satisfactory results during the 
colder portion of the heating season. 
As the weather becomes milder, out- 
side air may be admitted in increas- 
ing amounts through transoms at the 
tops of the windows, hinged at the 
bottom so as to deflect the entering 
air upward. During the summer, 
steam may be shut off from the heat- 
ers entirely, while the fans may still 
be run to keep the air in motion. 

A single building of the group has 
approximately the following exposed 
surfaces, expressed in square feet,— 


















of grate, thus calling tor a total of 
947,232 — 87,750 = 11 sq.ft. No 
allowance has been made for the heat 
lost by radiation from the piping, as 
the lines will be covered, and any 
slight loss can easily be made up by 
forcing the boilers in zero weather. 
The chimney should have a flue 20 
in. in diameter by 50 ft. in height to 
give the required draft. 

A general layout of the plant is 
shown in Fig. 1. The boilers are 
located in the rear of the central 
building, which is extended to re- 
ceive them, and the pipe lines are 
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FIG. 2—SECTIONAL ELEVATION designed to show the 
paths of air currents to and from a centrally located unit 


heater. 
* * 


wall 1,960; glass 1,600; roof 2,800; 
floor 2,400. 

The heat transmission factors, in 
B.t.u. per sq.ft. of surface per hour, 
and the corresponding heat loss, for a 
temperature difference of 70 deg., 
will be approximately as follows— 


Wall, 1,960 18= 35,280 
Glass, 1,684 « 84 = 134,400 
Roof, 2,800 * 21= 58,800 


Floor, 2,400* 6= 14,400 
Total per hour 242,880 B.t.u. 


Increasing this 30 per cent for 
leakage gives a total heat loss of 
242.880 &K 1.3 = 315,744 B.t.u. per 
hour, per building. 

The boiler plant must have suffi- 
cient capacity to furnish a total of 
315.744 & 3 = 947.232 B.t.u. per 
hour under maximum conditions. As 
low-pressure steam only is required, 
a heating boiler of the usual cast-iron 
or steel type would be employed, in 
which case we should base the capac- 
ity upon the grate area for a well- 
proportioned boiler 

A pound of coal has an average 
heat-value of about 13,500 B.t.u. 
Assuming a boiler efficiency of 65 
per cent and a combustion of 10 Ib. 
of coal per sq.ft. of grate per hour 
will give a capacity of 13,500 « 0.65 
xX 10 = 87,750 B.t.u. per square foot 
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mostly in trenches, as indicated on the 
drawing, with tile conduit between 
the buildings. 

Ordinarily a pressure of 5 to 10 
pounds would be carried on the sys- 
tem, depending upon the method of 
temperature regulation employed, as 
noted later. In any case we may base 
the pipe sizes upon an assumed drop 
in pressure of 4 lb. per 100 ft. in 
length. Pipe capacities for this con- 
dition are given below. 


Diam. of pipe Steam, lb. per min. 


1} in. 1.06 
2 * 2.93 
24 « 5.29 
;.* 8.61 
34“ 12.9 
4 18.1 
5 « 32.2 
6“ 51.7 


The latent heat of steam at 5 pounas 
pressure is 960 B.t.u.; hence, 315,744 
+- 960 = 329 lb. must be delivered 
to each building per hour, or 329 + 
60 = 5.5 Ib. per minute, which, 
according to the above table, comes 
very close to the capacity of a 24-in. 
pipe. 

Temperature control is of great 
importance, both as regards economy 
of fuel and the comfort of the occu- 
pants. Any heating system must 





have sufficient capacity to warm the 
building in the coldest weather, and 
if not properly controlled, overheat- 
ing will occur much of the time; re- 
sulting in excessive transmission 
through the roof and waste of heat 
through open windows, to say noth- 
ing of the discomfort of the occu- 
pants, due both to extreme tempera- 
tures and cold drafts. With a suit- 
able system of control, the fuel con- 
sumption may be made to approxi- 
mate that actually required, which 
will result in a substantial saving. 
In the plant under consideration, 
the best arrangement would be a sys- 
tem of pneumatic control, with a 
thermostat centrally located in each 
building and so connected as to shut 
off steam from the unit heater when 
the temperature reached the desired 
point. The air compressor could be 
located in the boiler or pump room, 
and lines carried to the different 
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FIG. 3—THE ESSENTIAL components 
of a unit heater. 
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buildings in the same conduits with 
the steam pipes. 

If, for any reason, automatic con- 
trol is inadvisable, a system of hand 
regulation may be provided. This 
should be under the charge of one 
person in each building, and so de- 
signed as to require a minimum of 
attention. The method of shutting off 
heat entirely and then turning it fully 
on, is not adapted to hand control 
because the changes would necessarily 
be made too often. 
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Hand control requires some ar- 
rangement by means of which the 
amount of steam admitted to the 
heaters may be adjusted to meet the 
requirements at any given time. One 
method is to place the unit heaters on 
a return-line vacuum system, and 
regulate the quantity of steam admit- 
ted to them by means of graduated 
or fractional valves in the supply 
pipes. This is a standard method and 
the necessary equipment requires no 
special description. 

The other method makes use of the 
“fixed orifice” principle, and as this is 
also particularly well adapted to hand 
regulation in connection with a large 
number of separately-valved coils, 
such as are found in direct systems 
of heating, it may be of interest to 
treat this method a little more fully. 

When the fixed orifice principle is 
employed, it is necessary that there 
be a continuous passage through the 
heater from top to bottom, similar to 
the “return-bend” or “trombone” coil 
shown in Fig. 3. This cut is simply 
conventional, being used for purposes 
of illustration only, and does not rep- 
resent any particular make. 

Any standard design of heater may 
be used, provided it has the charac- 
teristic noted above, otherwise a spe- 


passage from inlet to outlet. If, with 
the return end open to the atmos- 
phere, we should admit steam 
through a small opening at the sup- 
ply end at a rate equal to one-twelfth 


the condensing capacity of the coil, , 


the upper pipe would be steam filled 
while the remaining ones would be 
filled with air. If the steam pressure 
were increased so that an amount of 
steam would be forced through the 
orifice equal to 4 the condensing 
capacity of the coil, then six pipes 
would be steam filled while the re- 
maining six would contain air. By 
increasing the pressure sufficiently, 
the steam forced through the orifice 
might be made to exactly equal the 
condensing capacity of the coil, in 
which case all twelve pipes, or the 
entire coil, would remain steam filled, 
but none would flow from the open 
return end to the atmosphere. 

- Suppose, for example, that the in- 
let orifice was made of such a size 
that with a steam pressure of 2 Ib. 


* * * 


FIG. 5—DETAIL 
of header and 
drilled plugs for 
return-bend heater 
discussed in the 
text. 


varying the steam pressure between 
the limits of 0 and 2 pounds gage we 
can obtain any proportion of the 
heating capacity of the coil from zero 
up to its maximum. 
The method of applying this prin- 
ciple to the present case is shown in 
Figs. 5 and 6. The lower portion of 
Fig. 5 represents a plan view of the 
supply header of one of the heaters, 
the half at the right being cut away 
to show the interior construction. 
The header is similar to the ordinary 
“branch” coil header, except that the 
hubs where the pipes are screwed in 
are made longer, and there are 
plugged openings opposite the pipe 
ends for purposes of inspection and 
cleaning. The end of each pipe con- 
necting with the header has a drilled 
plug screwed into it, as shown, the 
taper thread of the plug being suffi- 
cient to hold it in place without 
threading the inside of the pipe. 

An elevation or front view of the 
same header with its pipe connections 
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FIG. 4—SECTIONAL ELEVATION through one of the 


buildings of Fig. 1, 
and steam lines. 


cial pipe heater should be made up 
of the general form shown in Figs. 
3 and 5. By a simple computation, 
which it is not necessary to include in 
the present case, it may be shown that 
the coil in each unit should contain 
approximately 600 linear feet of 14- 
inch pipe, which is best made up in 
the form indicated, being twelve 
pipes high by twelve pipes deep. 
Looking at the face of the heater 
in Fig. 3, it is evident that each row 
of pipes in a vertical plane is equiv- 
alent to a single pipe 12 — 4 = 48 
feet in length, with a continuous 





showing placement of unit heater 














enough steam would be _ forced 
through against atmospheric pressure 
to just equal the condensing capacity 
of the 12 pipes. Under this con- 
dition the full length of the coil (48 
feet) would remain steam filled and 
the coil would be working at its 
maximum. 

Now by reducing the steam pres- 
sure gradually, the amount passing 
through the orifice would be reduced, 
and air would back into the return 
end of the coil to fill the vacancy. By 
carrying this process far enough all 
steam could be excluded. Hence, by 
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Elevartion of Header 








Plan of Header 


is also shown in Fig. 5. The supply 
pipe is brought down at the center to 
a tee, where it branches, as indicated. 
The flow of. steam to the two halves 
of the heater is equalized by a drilled 
plug or orifice in each branch. 

The pipe connections for supply 
and drainage, together with the 
method of varying the steam pressure 
to the heater as different heating 
capacities are required, are shown in 
Fig. 6: Steam from the boiler, at a 
pressure of 6 to 8 pounds is brought 
to a regulating valve (4) which re- 
duces it to a uniform pressure of 5 
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pounds for full heating capacity, as 
indicated on the drawing. The 
orifices at (B) and (C) are of such 
size that they pass the full quantity 
of steam required for maximum con- 
ditions, with a drop of 3 pounds, thus 
giving a pressure of 2 pounds in thé 
header. The drilled plugs in the 
pipe ends, in passing the steam on to 
the coil, produce a further drop of 
2 pounds, which maintains atmos- 
pheric pressure in the pipes and re- 
turn header. It will be noticed that 
the return is open to the atmosphere 
and the condensation flows back to 
the vented receiver in the boiler room 
without the use of traps. When 
properly adjusted, no steam is wasted 
through the return because the pres- 
sure in the coils is always equal to the 
atmosphere. The quantity of steam 
passed into the coil, and the relative 
proportions of steam and air which 
it contains, depend upon the pressure 
for which the reducing valve (A) is 
set, and this can be adjusted from 
time to time as needed, by sliding the 
weight on the lever. No hand valves 
are required for regulation or opera- 
tion of the heater. The valve shown 
in the steam supply pipe outside the 
reducing valve is for use only in case 
of repairs. 

The size of orifice for passing a 
given quantity of steam at any de- 
sired pressure drop, within working 
limits, may be determined by the 
formula A = 25 & W *X B, in 
which 


A = area of orifice, in square 
inches. 

W = weight of steam discharged 
per second. 

B = a factor, depending upon 


the drop in pressure in 
passing through the ori- 
fice, as tabulated below. 


Factor B. 
in formula. 


3.162 
2.236 
1.825 
1.581 
1.414 


Pressure drop. 
Ib. per sq. inch. 


wm wh 


With atmospheric pressure in the 
radiator or coil, this formula only 
holds good for an initial steam pres- 
sure on the supply side of the orifice 
of 10 lb. gage, or less, but this 
covers practically all low-pressure 
heating work, as usually the total 
drop between the main and radiators 
is divided between a number of drops 
of 1 to 3 pounds each, to give an even 
distribution. 
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The following table will be found 
useful for this work, within its range, 
as shown by the following example: 


Dia. of Pounds of Steam Discharged per Hour 
ifice, for Different Drops in Pressure per 
in Square Inch 

Inches 1-Lb. Drop 2-Lb. Drop  {[3-Lb. Drop 

3 5 7 9 
vs 8 12 15 
Ye 12 17 21 
YT 15 22 26 

a 20 28 33 
Pal 24 35 43 
vy 29 43 52 
HB 35 54 64 

7 43 62 75 


These figures were read from 
curves, and are therefore not abso- 
lutely correct, but are accurate for all 
practical purposes. . 

Let us now compute the sizes of 
the orifices at B and C in Fig. 5, and 
also those in the ends of the pipe coils 
leading from the supply header. We 
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FIG. 6—DETAIL of heater connections 
for the system described in detail by 
the author. 
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have previously found that 329 
pounds of steam are required per 
hour by one of the unit heaters under 
maximum operating conditions. Re- 
ferring to Fig. 6 we see that this goes 
to the heater through two orifices of 
equal size, B and C, with a pressure 
drop from 5 lb. to 2 Ib., or 3 lb. The 
quantity passing through one orifice 
is 329 — 2 = 164.5 pounds per hour, 
or 164.5 + (60 * 60) = 0.046 
(nearly) per second. The area of 
orifice required for the above condi- 
tions is 

A = 2.5 X 0.046 x 

1.825 = 0.21 sq.in., 

which corresponds closely to an ori- 
fice 4% in. diameter. 

This same quantity of steam next 
passes through six smaller orifices 








(see Fig. 5) with a drop in pressure 
of 2 Ib. The quantity passing into 
each pipe is 164.5 + 6 = 27.4 bb. 
per hr.; which, according to the table, 
calls for an orifice 4 inch in diameter, 
In practice, it is best to compute the 
diameter to the nearest 32nd of an 
inch and vary the pressure sufficiently 
to obtain the quantity of steam re- 
quired. In adjusting a system of this 
kind, the reducing valve “A” would 
be set so that steam would just show 
at the pet cock “D” in the return 
header, for maximum heating capac- 
ity, and the pressure would then be re- 
duced as weather conditions required. 





Angle Iron 
Arc-Welded Guard 


ie IS an easy matter for the weld- 
ing department of practically any 
plant to make pipe guards similar to 
the one shown in the accompanying 
illustration. 

The angles, to make the iugs for 
bolting to the wall, were sawed by a 
man with a power saw in 5 min. The 
angle cross members and _ vertical 
pieces were cut with the carbon arc 
in 10 min. The welding time re- 
quired was 20 min. The total man- 
hour time was 35 min. 

The saving affected by protecting 
pipe lines from accidental damage by 
shop tractors is difficult to estimate, 
but is none the less real. 


Harry GOouser. 
Welding Foreman, 
The Lincoln Electric Co., 
Cleveland, Ohio. 





THIS ARC-WELDED GUARD_ was 
made in 35 min., and cost $1.40, ex- 
elusive of the cost of installation. 
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HERE IS A PLACE where you can get some inside information when you 
get stuck. The only restriction is that you do a good turn to the other 
fellow when he asks a question that you can answer from your experience 


(QUESTIONS 
Asked and Answered 


I by Readers 








Advantages of Buying 
Power at Primary and 
Secondary Rates 


We are now buying power at 220 volts, 
60 cycles, two-phase, four-wire, with 
110-volt lighting service. Our average 
demand is about 150 kw., average kilo- 
watt-hour consumption, 20,800 kw.-hr. 
per month. Our power bill last year 
amounted to $7,864.09. Our power fac- 
tor is about 50 per cent, but there is no 
penalty for this. It has been proposed 
that we install two 100-kw. transformers 
at an estimated cost of $1,275 and buy 
our power at 6,600 volts two-phase. 
The engineer who made the proposal 
estimates that we can save about $950 
a year. I should like to know how this 
can be possible. Will some reader please 
explain the advantages and disadvan- 
tages of buying power at the primary 
and at the secondary rates? 

Warren, Pa. R.H. 


* *F * 


Operation of Selsyn Motor 


I shall appreciate it if some reader will 
give me a simple explanation of the 
theory on which a Selsyn motor oper- 
ates, and mention some of its uses. 

Hollywood, Fla. R.L. 


* * * * 


What Meter Constant With 
Odd-Size Paper? 


We have a 5-amp. 110-volt, 2,000-kw. 
scale self-contained recording watt- 
meter which we purchased for use in 
our substation on a 2,200-volt, 600-amp., 
incoming circuit. Due to load ex- 
pansion we replaced the 600-amp. cur- 
rent transformers, ratio 120 to 1 with 
1,000-amp. current transformers, ratio 
200 to 1. Our supply of 2,000-kw. scale 
paper is exhausted, but there is a 
quantity of 3,200-kw. paper which might 
be used before the direct scale paper 


an be obtained, however, that takes a 


multiplier. Will some reader, therefore, 
settle these arguments? In the first 





place, shouldn’t the meter scale be 2,400 
kw. instead of 2,000 kw.? Should the 
meter be calibrated for the new c.t.’s 
used? If the paper constant is not 1.25, 
what is it? Prove it. What should the 
correct paper scale be for direct read- 
ing? J.E.M. 
Bridgeport, Conn. 


* * * x 


Trouble From Overheating 
of Exciter Armature 


We are having trouble with sparking 
and heating of the armature in a 24-kw. 
exciter for a 75-hp. synchronous motor. 
This exciter has two poles with inter- 
poles, and is compound-wound with 
automatic switch-board control. It is 
rated 18 amp., 110 volts, but the load 
seldom, if ever, rises above 15 amp. 
In operation the armature becomes too 
hot to place the hand on it, and the 
commutator blackens and causes exces- 
sive sparking at the brushes. Brush 
position has been carefully checked, and 
the armature winding and all connec- 
tions were tested with a milli-voltmeter. 
The armature was replaced with a new 
one, but the same conditions developed 
again. Turning the commutator and 
undercutting helps temporarily, but the 
trouble soon returns. Will readers 
please tell me what to do next? 

Rome, Ga. F.M. 


Using Balancer Set to Make 
Three-Wire System 


Would it be possible to operate a three- 
wire d.c. generator with a two-wire d.c. 
generator of the same voltage, connected 
to a balancer set, by using double-throw 
switches for throwing the load from 
one machine to the other? Also, if 
necessary, could these two generators 
be run in parallel with the same equip- 
ment and necessary switches for throw- 
ing each machine on or off the board? 
Our plan is to connect a balancer set to 
our present generator, which is a 
Crocker-Wheeler machine rated 125 kw. 
at 250 r.p.m., 250 volts, 500 amp. This 
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machine is a No. 25, code No. 45780. 
By using a balancer set with this ma- 
chine we can make a three-wire system, 
and then purchase a standard three- 
wire generator to be operated, if neces- 
sary, in parallel with it. However, be- 
fore going ahead, I should like to know 
the experience of other readers with 
such a combination. LR. 
Keltys, Tex. 


How Would You Wind 
This Single-Phase Motor? 


The reader who will advise me how 
to rewind a bare motor that came into 
my hands recently will have my ever- 


lasting thanks. The nameplate identifies 


it as a Wagner single-phase motor, 
serial No. 417482, type 6T-6-BB, rated 
4 hp., and operating at 1,725 r.p.m., 110 
volts, 4.9 amp. 

I should like to know the size of wire 
for both the running and the auxiliary 
winding, the number of turns per coil 
for each winding, the coil span and how 
to connect the windings. LA 
Strong, Pa. 


Reducing Cost of 
Operating Siren 


In one of our open-air storeyards, we 
nave a telephone connection energized 
by a storage battery that has to be taken 
to the nearest town for recharging. To 
attract the yard foreman’s attention we 
have a standard d.c. siren connected to 
the battery circuit through a relay oper- 
ated by the telephone circuit. This siren 
has an ascending, then a sustained note, 
and a descending note, but draws so 
much current that our battery is soon 
exhausted. 

What I want is a scheme of connec- 
tion for low-energy consumption, even 
though we sacrifice the sustained and the 
descending note in the siren, or your 
suggestions on some device that will be 
as effective as the siren, but less expen- 
sive to operate. E. H. E. 
Pine Ridge, N. D. 
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Lubricant for High 
Temperature 


[It is necessary to operate a worm speed 
reducer in connection with an oven 
where the temperature of the air at 
the reducer is about 150 deg. F. The 
reducer is overrated about 50 per cent 
because of the service conditions, but 
the air will not radiate the heat away 
fast enough. The worm is mounted 
above the gear so that the lubricant 
must be carried up to the worm, but, 
because of the temperature, has too 
low viscosity to stick to the gear teeth, 
I believe. What kind of oil should be 
used in a drive of this type? Can 
anything else be done to improve this 


drive? 
Detroit, Mich. S.L.G. 


FEW years ago I had the same 
A kee of trouble with a reduction 

gear that S.L. G. mentions. Inan 
effort to overcome the trouble, various 
kinds of gear greases and compounds 
were tried, but for sometime I did not 
find anything that was entirely satis- 
factory. In order to lubricate the gears 
properly I even tried drilling the rim 
slightly below the teeth so as to in- 
crease the oil-carrying surface and also 
form small cups in which the lubricant 
could be carried up. 

Eventually I tried out two com- 
pounds known as 4Ag and Velum 
made by the Keystone Lubricating 
Company, Philadelphia, Pa. The 4Ag 
compound is quite plastic, whereas the 
Velum is very heavy. These two com- 
pounds were mixed in the proportion 
of approximately one-third Velum to 
two thirds of the 4Ag. With this mix- 
ture, no further trouble was experi- 
enced with our reduction gear. 
Portland, Ore. M. T. PARKER. 





Connecting Single-Phase 
Transformer to Three-Phase 


Supply 

We have two 75-kw., 12,000/220/110- 
volt single-phase transformers of the 
same make. One of these is used to 
supply a lighting load and the other is 
held as a spare. Additions to our 
plant will make increased capacity 
necessary, and I wish that readers 
would show me how to connect these 
two transformers to our three-phase 
supply so that we can obtain 220 and 
110 volts. 

Vancouver, B. C., Canada A.M. 


is assumed that the requirements of 

the load will make it necessary to 
have a capacity available of more than 
75 kva. 

Based on this assumption the arrange- 
ment as indicated in Fig. 1 would be 
the best one since there would always 
be 75 kva. available with one trans- 
former out of service, and no changes 
would have to be made assuming that 
three-wire, 220/110-volt service is now 
in use. The objection to such an ar- 
rangement might be on the part of the 
supply company due to the possible un- 
balancing caused by the connection of 


I: THE question asked by A. M., it 
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the load across phase A-B; but whether 
this would be the case would depend 
on the practise of the supply company 
and upon the already existing load at 
the substation on this feeder, since with 
a large total feeder load the 150 kva. 
load under consideration might not be 
objectionable. 

Should it be necessary to try to bal- 
ance the load certain arrangements are 
given as shown in Figs. 2, 3 and 4. 
Fig. 2 shows the transformers con- 
nected to separate phases with a com- 
mon conductor between the two on the 
low-voltage side; the disadvantage -of 
this scheme lies in the fact that five 
conductors are necessary between the 
transformer bank and the main distri- 
bution board; it has a further disadvan- 
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FIGS. 1, 2, 3 and 4. CONNECTION 
DIAGRAMS for single-phase transform- 
ers to three-phase supply circuit based 
on a 75-kva. load. In Fig. 1 the total 
load would be available with one trans- 
former out of service. Fig. 2 shows 
the transformer connected with a com- 
mon conductor between the two on the 
low-voltage side. Fig. 3 is similar to 
Fig. 2, but on the low-voltage side only 
one voltage is available. A comprise 
between Figs. 2 and 3 is shown in Fig. 
4 in which, when Y and Z equal 110 
volts, X will be 190 volts. When Y 
and Z equal 120 volts, X will be 208 
volts, and when X is 220 volts, Y and Z 
will be 127 volts. 


* * KX * 


tage in that, the loss of one transformer 
in the absence of a spare unit would 
make necessary the addition of some 
emergency switching equipment to keep 
the current on the circuits which had 
been connected to the damaged trans- 
former. Fig 3 shows an arrangement 
which is similar to Fig. 2 on the high- 
voltage side, but on the low-voltage 
side there is only one voltage available. 
The voltage could be stepped down to 
220 volts instead of 110 volts as indi- 
cated and 110 volts could be obtained 
by the addition of auto-transformers. 
The general disadvantages of this 
scheme are about the same as for Fig. 2. 

Fig. 4 shows a scheme which is a 
compromise between those shown in 
Figs. 2 and 3, and gives some odd volt- 
ages which may or may not be suitable. 
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If 120 volts is established as the correct 
value for Y and Z, then X will be 208 
which will be enough to take care of a 
standard 220-volt motor; if however it 
was desired to have X for 220 volts, 
Y and Z would be 127 volts which 
would be a very odd voltage for plant 
lighting. 

With a standard transformer having 
a 10 per cent tap on the high-voltage 
side below 12,000 volts it would be 
possible to obtain 122 volts for Y and Z 
and 212 volts for X. 

As previously stated the arrangement 
shown in Fig. 1, would give the best 
results with the least complication. 

C. O. Von DANNENBERG. 
New York, N. Y. 





Locating Short-Circuited Coils 
in A.C. Motors 


I shall appreciate it very much if read- 
ers will describe what they consider to 
be the simplest and best method of 
testing and locating short-circuited 
coils in three-phase, squirrel-cage in- 
duction motors. 
Cleveland, Ohio N.T.B. 


the simplest method of locating short- 

circuited coils. One method is to 
run the machine for a few minutes and 
then pass the hand over the winding. 
Any coil that is shorted will be con- 
siderably hotter than the rest of the 
winding. Mark it so that it can then be 
located when the machine is taken apart. 

What happens is this. The shorted 
coil is cut off from the main winding 
although it can generate its share of 
the counter electromotive force. An 
induced current is set up in this par- 
ticular coil, which is closed on itself, 
causing the heat just as the entire wind- 
ing would heat up if the rotor were held 
from turning and line voltage applied 
to the winding. 

Another method (if the machine can- 
not be run, or it is desired to test a new 
winding before assembling the ma- 
chine) is to make up a transformer with 
a primary winding only. This winding 
to be suitable for the frequency and 
voltage of the line to which it is to be 
connected. This bug, as it is called in 
repair shops, is passed around inside the 
stator of the machine. Any coil that is 
shorted will have a current set up 
within itself and will become the 
secondary of the transformer. If a hack- 
saw blade or similar strip of metal is 
passed over each coil at the same time, 
it will vibrate on the shorted coil slot. 
Buffalo, N. y. WALTER M. RENNICK. 


I: REPLY to N.T.B. who asks for 


oo 


the best method of testing and 

locating short-circuited coils in 
three-phase, squirrel-cage induction 
motor is by what we call the growler 
test. 


A NSWERING N. T. B.’s question, 
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By moving the growler slowly 
around the inside periphery of the 
stator, holding a strip of tin or zinc a 
little wider than the stator slot exactly 
in the center of the growler and mov- 
ing with it at the same time; a shorted 
coil when approached causes the strip 
of tin or zinc to stick at the slot which 
the short-circuited coil occupies. This 
is due to the fact that the current in 
that short-circuited coil is much larger 
than the other coils which are not 
shorted, causing a greater flux density 
on each side of the laminations, which 
will attract this strip of zinc and hold 
it above the short-circuited coil. A 
buzzing or growling will be heard at the 
same time. 

The vibration felt on the strip of zinc 
while it clings to that shorted coil is 
the result of the alternating current 
feeding the growler as a transformer 
primary, and the inducing alternating 
current in the shorted coil which is 
looked upon as the secondary of the 
same transformer. If the motor is al- 
ready assembled and N.T.B. wishes to 
test it for a short-circuited coil, it may 
be run light for a period of time. The 
short-circuited coil will heat up to a 
certain extent, which, is easily felt by 
passing your hand over the winding. 


Chief Electrician, J . SPITZER. 
Turner Construction Co., 
Maspeth, L. I. 


is short-circuited in a squirrel- 

cage stator winding, it can usu- 
ally be detected by buzzing or humming 
of the motor when in operation, and 
that part of the winding having the 
short-circuited coil will heat up ex- 
cessively. 

In order to test for short-circuited 
coils, an auto-transformer should be 
used that will give a reduced voltage 
and permit a small current to flow 
through each phase of the motor in suc- 
cession. A voltmeter should be con- 
nected across the circuit and the current 
should be read for each phase. If there 
are no short circuits, the current will 
read approximately the same each time 
if the voltage remains constant. If the 
current in one phase reads greater than 
in the other two, it will doubtless be 
found that one or more coils are short- 
circuited in this phase. In selecting an 
auto-transformer for use on a 110-volt, 
60-cycle, single-phase supply, the test 
voltage should be about 20 or 25 volts 
in order to get a reasonably low read- 
ing in amperes. 

The diagram shows a star-connected 
stator winding connected up for read- 
ing the current in phase Y. For read- 
ing the current in phases X and Z, the 
wire at a should be connected to points 
b and ¢ respectively, in succession. 

If the stator is delta-connected, the 
winding should be opened at a and the 


As shortcin N.T.B., when a coil 


test leads should be connected as shown 
to read phase X. To read phase Z, dis- 
connect the test lead at a and attach 
it to point c. 

To read phase Y disconnect the lead 
at 6 and connect it at a again; be sure 
to connect it on the other side of the 
break, as otherwise current will pass 
through phases X and Z, instead of 
Y as desired. 

The foregoing gives the method for 
locating short-circuited coils, but it does 
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Star connected Delta connected 
stator stator 


METHOD OF USING AUTO-TRANS- 
FORMER to read the current in each 
phase of a star- or delta-connected, 
three-phase motor. 


* * KX * 


not apply to grounds. A ground is 
really a form of short-circuit, the only 
difference being that the fault is due to 
a conductor touching the iron frame of 
the machine instead of touching another 
conductor in the winding. For detect- 
ing, an ordinary incandescent lamp may 
be used. With one test lead held firmly 
against the motor iron, the other lead is 
successively held against the motor lead 
terminals. If no ground exists, the lamp 
will not light. It is well to make sure 
that a good lamp is used when making 
this test. R. F. Emerson. 
Scotia, N. Y. 
— »—— 


Safe Operating Temperatures 
For Magnet Coils 


In view of our operating conditions I 
shall appreciate it if readers will let 
me know what they consider to be the 
maximum safe continuous operating 
temperatures for lifting magnet and 
magnetic clutch coils with (1) 
single-cotton-covered enameled wire 
and (2) single cotton and_ asbestos 
covered wire, both with and without 
varnish treatment. 

Ansonia, Conn. A.E.B. 


NSWERING the question by 
A. E. B., magnetic coils may be 
operated at temperatures above 


that which you can bear on your hand. 
This is not a reliable indication, how- 
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ever, especially if the coil is a large one 
in diameter, for as the center of the coil 
is the hottest spot, the outside of the coil 
is not a direct indication of how hot the 
inside of the coil is. 

We have found that usually the safe 
operating temperature of a cotton cov- 
ered coil, which is not varnished or im- 
pregnated with any compound, is 203 
deg. F. at the hottest point. With a ther- 
mometer securely fastened to the outside 
of the coil with putty or some other sub- 
stance that will hold the heat, the read- 
ing should never exceed 194 deg. F. with 
windings 4 in. in thickness, and 185 
deg. F. with coils 1 in. in thickness. For 
coils of greater thickness, correspond- 
ingly lower temperatures should be ob- 
tained. 

With coils that have been varnished 
or impregnated with some compound, 
and for enameled wire, the hottest tem- 
perature should not exceed 221 deg. F. 
With mica and asbestos covered coils, 
the hottest temperature should not ex- 
ceed 257 deg. F. 

As a means of estimating the temper- 
ature inside of a coil, allow a tempera- 
ture difference between the outside and 
inside of the coil of 18 deg. F. for each 
inch of thickness in the coil winding. 

H. E. STaFrorp. 
Blectrical Engineer, 


Provincial Paper Mills, Ltd., 
Port Arthur, Ont., Canada. 





Accuracy of Tachometer and 
Revolution Counter 


Will readers please tell me of their 
experience in the use of hand tachom- 
eters as compared with the well-known 
revolution counter and stop watch? I 
want to compare the accuracy of the 
two methods, and also find out whether 
any tests have been made to determine 
the errors due to the human equation 
when using the revolution counter and 
stop watch. 

Jersey City, N. J. W.T-C. 


tion, a revolution counter, if properly 

used, is more accurate than the usual 
tachometer. I have reached this con- 
clusion after years of experience with 
tachometers and revolution counters of 
various makes. 

In using a revolution counter, the 
mistake is frequently made of trying to 
get results by having two operators, 
one to read the watch while the other 
handles the revolution counter. This 
procedure should not be followed, as it 
introduces too much of the personal 
element into the operation. Co-opera- 
tion between the operators cannot be 
close enough to prevent variations in 
results that produce errors greater than 
those found in tachometers. 

Another mistake made in using a 
revolution counter is to employ a stop 
watch for measuring the time during 
which the revolutions are being counted. 
If a stop watch is used, both hands 
have to be employed, thus introducing 
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more elements into the equation than 
are required, which means a greater 
time lag in operation and more chances 
for mistakes in obtaining the combined 
results from the revolution counter and 
the watch. 

It is almost impossible to keep the 
eyes on the counter in one hand, and 
on the watch in the other, and get 
results that are comparable to those 
obtained with a tachometer. However, 
by keeping the eyes on the watch only, 
(not a stop watch which requires 
manipulation that is a source of error) 
and by operating the revolution counter 
by sense of touch only, results may be 
obtained that are more accurate than 
those given by the usual tachometer. 

Grasp the revolution counter, which 
should be set at zero, in the right hand 
so as to hold the rotating point between 
the thumb and index finger, lightly 
touching the dial with the middle finger 
so as to count the revolutions of the 
dial by feeling the little bump pass 
under the finger. The center point of 
the revolution counter should be held 
lightly in the center hole in the end of 
the shaft, so as just to make contact 
without revolving. 

When the second hand of the watch, 
an ordinary wrist watch is the most 
convenient, is at a point that can easily 
be remembered, lift the thumb and index 
finger from the point of the revolution 
counter and thus permit it to revolve. 
Keep the eye on the watch, and count 
the revolutions of the dial as the middle 
finger comes in contact with the bump 
on the dial. When one minute or one- 
half minute has passed, just on the dot 
pull the revolution counter from its 
contact with the shaft. At the same 
time press the dial with the middle 
finger. The number of revolutions of 
the dial that have been counted are 
equal to the even number of hundreds 
of revolutions of the shaft. The num- 
ber of revolutions beyond the last even 
hundred is read directly from the dial. 
Care must be taken to read the dial in 
the right direction. 

The total number of revolutions per 
minute are obtained directly if the revo- 
lution counter is held against the shaft 
for one minute; if for one-half minute, 
the indicated revolutions must be mul- 
tiplied by two, and so on. 

Pittsburgh, Pa. D. W. BLAKESLEE. 


room where accuracy must be ob- 

tained at all costs we have found that 
by constant practice with watch and 
counter, the same operator using the 
same equipment could repeatedly check 
within 2 per cent, which was usually 
more accurate than the scale of the 
tachometer. 

On speeds over 1,800 r.p.m., this did 
not obtain so consistently, and the 
tachometer was usually used; however, 
if any doubt existed we would always 
reach for the old watch and counter. In- 


|: REPLY to W. T. C., in the test 
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creased production demanded quicker 
handling; so the tachometer was used 
for that reason, but the watch and 
counter were used for accuracy. 
Possibly the more modern tachometers 
are more consistently accurate than the 
one we used. That type was the best 
obtainable at the time. Extreme care 
must be used with the watch and 
counter to obtain accurate results, but 
it can be done, and the readings obtained 
can be depended upon. 
Boston, Mass. Epwarp A. GIBBS. 


considerable experience with 

speed counters of various kinds, 
and at present am using a tachometer 
combined with a stop watch, both oper- 
ating simultaneously. The stop watch 
is graduated to one-fifth of a second, and 
the tachometer is graduated to one revo- 
lution, the space being large enough 
between revolution marks to permit cal- 
culating parts of a revolution for real 
close work. This instrument was pro- 
cured from O. Zernickow Company, 
New York, N. Y. W. T. E. 


Ansonia, Conn. 


A NSWERING W. T. C., I have had 





Raising Hot Water with 
Centrifugal Pump 


The following problem has caused con- 
siderable discussion in our plant and I 
should like to have the opinion of 
readers on it: Is it practicable to 
raise hot water with a_ centrifugal 
pump? The temperature of the water 
will be between 180 deg. F. and 200 
deg. F. and the lift will be approxi- 
mately 3% ft. If it is practicable to 
pump hot water in this way, what 
precautions should be observed in in- 
stalling the pump? Also, what are the 
troubles most likely to be encountered? 
Your advice will be greatly appreciated. 
Jeannette, Pa. H.L.W. 


PLYING to H.L.W., at tempera- 
Res above 160 deg. F., lifting by 

uction becomes impossible and it 
is necessary for the water to flow into 
the pump under a certain static head, to 
prevent steam and gases being given off 
as the pressure on the water is de- 
creased by the pump. 

At 180 deg. F. it is necessary for the 
water to flow into the pump under a 
head of 5 ft., and at 200 deg. F. a 10-ft. 
head is required. These figures hold 
good at sea level, but at higher levels 
they must be increased. For example, 
at 2,000 ft. above sea level, the static 
head must be increased by about 2 ft. 
If these static heads are used, the hot 
water can be handled in much the same 
way as cold water. 

The best method in the present case 
would be to put the pump 10 ft. below 
the level of the water to be pumped, so 
that it flows into the pump under a 10-ft. 
head. It would be a waste of time try- 
ing to lift water by suction at the tem- 
peratures mentioned, but given the nec- 
essary static head the water could be 

























handled by the pump with little trouble. 

The pump should not be run as fast 
as when handling cold water, for if the 
water does not follow the blades, steam 
will be given off which will cause a 
steam block. The advice of the manu- 
facturer should be sought on this point. 
If no speed is specified, the maximum 
speed should be 25 per cent below the 
normal full speed of the pump when 
handling cold water. 

The piping used should be of liberal 
size, preferably one size larger than 
would be used for handling cold water. 
Bends should be avoided so far as pos- 
sible and where unavoidable should be 
as large as convenient. If sharp bends 
and constricted passageways are present 
the water flow will be obstructed and 
vapor and steam will be given off that 
will cause locks. 

The packing in the glands of the 
pump may give trouble unless it is 
adapted for this service. I have found 
that metallic packing is the most satis- 
factory. W. E. Warner. 
Brentford, England. 





Size of Equalizer Required 
Between Generators 


As a temporary installation while our 
large generator is being overhauled, I 
wish to connect a 250-volt, 300-kw. 
over-compound d.c. generator to a dis- 
tribution bus fed by a 250-kw. and a 
100-kw. d.c. 250-volt generator. Both 
of these latter generators are flat com- 
pounded. Four 800,000 circ. mil cables 
1,000 ft. long and connected two in 
parallel will tie the 300-kw. generator 
to the board. I shall appreciate it if 
readers will tell me what is the small- 
est size of equalizer that I can use 
with satisfactory results. 

Manitowoc, Wis. O.L.A. 


HE drop in voltage in the cables 

between the generator and switch- 

board mentioned by O.L.A. will be 
about 15 volts at full load. If the 
temporary generator were also flat- 
compounded, no equalizer would be 
necessary where there is so much drop 
between generators. 

Considering that this is a temporary 
installation, the best arrangement would 
be to put a temporary shunt around the 
series field of the over-compounded gen- 
erator to bring it down to, roughly, flat 
compounding and use no equalizer for 
this generator. 

I would suggest trying a shunt con- 
sisting of No. 20 gage galvanized iron, 
6 in. wide and 24 in. long. It should 
be easy to bolt this to the two series 
field terminals. If the machine is much 
under-compounded after the installation 
of this shunt, make up a longer one. 
If it is over-compounded, make up a 
shorter but wider one. 

For this special temporary operation 
it is not necessary to adjust the com- 
pounding at all closely. Flat compound- 
ing or 5, 10 or 15 volts under-compound- 
ing should work satisfactorily. 

Chicago, Il. R. W. DRAKE. 
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Fig. 1—A _ motor- 
driven planer with 
reversing controller 
operated through 
push buttons. 


REMOTE CONTROL 


As an aid to Production 


ODERN industrial methods 
Moric have been developed 
under the necessity of secur- 
ing quality and quantity production 
at minimum cost, in order to meet 
close competition, demand that ma- 
chine tools used in production operate 
at their maximum efficiency. Indi- 
vidual motors successfully applied to 
machine tools have helped to bring 
about the increased efficiency that is 
everywhere apparent today. 
Important as is the selection of 
the proper motor for a particular ap- 
plication, the selection of the con- 
troller for the motor is of equal 
importance. Use of the wrong con- 
troller may defeat the purpose for 
which the motor drive was designed. 
Controllers for motors may be di- 
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vided into two general classes : manual 
and automatic. Manual controllers 
are those by which the motor is 
started and brought up to speed under 
the control of the operator. Auto- 
matic controllers comprise those by 
which the acceleration of the motor is 
performed automatically by a series 
of magnetic contactors that operate 
in the proper sequence. All the oper- 
ator has to do is work some form of 
master switch, such as a push button 
or drum switch, and the controller 
performs the remainder of the start- 
ing cycle automatically. 





The following table shows the prin- 
cipal divisions into which we may 
segregate magnetic controllers for in- 
dustrial use: 


ALTERNATING CURRENT 


Across-the-line type. 
Resistance type. 
Auto-transformer type. 
Reversing or non-reversing. 


DirEcT CURRENT 
Constant or adjustable speed. 
Reversing or non-reversing. 
With or without dynamic braking. 


From this classification it will be 
seen that, due to the wide choice of 
controllers, an intelligent study of the 
operating conditions should be made 
before making an application. 
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FIG. 2—HAND MILLING MACHINE with d.c. motor 


in base driving directly to spindle. 


started and stopped by push buttons and the speeds 
are changed by means of the rheostat on top of the 
Dynamic braking is provided to give a quick 


machine, 
stop. 


* xX 


Some of the early installations of 
automatic control on machine tools 
were those on planers and other large 
machine tools, such as boring mills, 
larger lathes, and the like, which, due 
to their size, were difficult to operate 
satisfactorily by mechanical means. 
In the case of planers, the use of a 
reversing motor necessitated some 
form of automatic control operated 
by a master switch, in order to start, 
stop and reverse the table quicker 
than was possible with belt drive. 

It is true that these first installa- 
tions were somewhat crude, as we 
view them now; however, improve- 
ments were continually made which 
have brought the planer drive to its 
present state of efficiency. Magnetic 
control has not only been applied to 
the main driving motor, but in some 
cases electric feed for the cutting 
tools is also used. This is accom- 
plished by means of a control panel 
operating the feed motor in the proper 
relation to the main driving motor. 

Electrically-operated devices for 
raising and lowering the cutting tools 
have also been installed on planers, 
thus having all operations performed 
automatically by electric motors and 
controllers. Figs. 1 and 3 show two 
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The spindle is 
housing. 


left. 





FIG. 3—ANOTHER VIEW of a reversing planer drive 
‘showing motor and control panel mounted on side of 
Pendent push-button station with buttons 
for controlling operation of machine is shown on the 
These buttons are marked Cut, Return, Reset, 


Pendent, and Master. 


* * * x 


planer installations with the push- 
button station suspended on a swing- 
ing arm. In this way the operator 
can move the push button to any loca- 
tion within a certain radius, depend- 
ing on the kind of a job which is set 
up on the machine. 

Large machine tools lend them- 
selves very readily to magnetic con- 
trol, as their size renders the use of 
a clutch lever or manually-operated 
controller inconvenient. For ex- 
ample, take the case of a boring mill 
with a 10 or 12 it. table. If the 
operator, when setting up a job, has 
to move to one side of the machine to 
start and stop the table he will lose 
considerable time, and lost time means 
added expense. Magnetic controllers 
with push button master switches 
properly placed will materially aid the 
operation of the machine and cut 
down unnecessary movements on the 
part of the operator. These push- 
button stations can be hung from a 
pendant cable on either side of the 
table, giving control of the machine 
from any position. 

There are some machine tools, such 
as wheel lathes, which it is advisable 
to slow down when hard spots in the 
metal are being cut. The magnetic 





x Ox 


controller for such an installation is 
operated by a push-button station 
with three buttons: start, stop and 
slow. When a hard spot in the work 
is encountered, pressing the slow but- 
ton automatically slows down the 
machine. No effort or time is re- 
quired to do this and it results in the 
correct cutting speed for the work 
being machined. 

A somewhat similar application is 
found on a small turret screw ma- 
chine having an adjustable-speed, d.c. 
motor mounted in a cabinet leg and 
belted to the spindle. A reversing, 
adjustable-speed magnetic controller 
makes an ideal set-up for operating 
this machine. The push button mas- 
ter switch and field rheostat for 
adjusting the spindle speed are 
mounted at a convenient place above 
the spindle, so that the operator with 
only a slight movement of the hand 
can start, stop and reverse the spindle. 

Fig. 2 shows a hand milling ma- 
chine with the motor mounted in the 
base, driving directly to the spindle. 
A start and stop push button and field 
rheostat have been mounted where 
they can be conveniently reached by 
the operator. The design of such ma- 
chines can be simplified by eliminating 
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change gears and clutches and using 
d.c. adjustable-speed motors with 
magnetic controllers. Dynamic brak- 
ing can be obtained by using d.c. 
motors, which will give a positive stop 
to the spindle. 

It often becomes necessary in the 
case of machine tools in which the 
feed is driven by a separate motor, 
to provide some means whereby the 
feed motor will stop in case of failure 
of the main drive motor. By the use 
of magnetic control with the proper 
relays, the two motors can be so inter- 
locked that it will be impossible to 
operate the feed motor unless the 
main drive motor is running. This 
prevents breakage of tools, spoiled 
work, and even possible damage to 
the machine itself, which would result 
in considerable expense due to repairs 
and loss of production. Standard con- 
trollers with slight modifications can 
be used for this purpose, and the cost 
will be very little more than the cost 
of a standard controller. The added 


FIG. 4—PUNCH PRESS with adjustable-speed, d.c. 
motor drive to give different speeds for a variety of 
work. Start and stop push buttons with field rheostat 
are mounted on the left of the machine. If desirable 
for greater convenience in operation, the master switch 
may be mounted on a swinging arm, as was done in 
the case of the reversing planer shown in Fig. 2. 
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FIG. 5—TWO electrically-heated babbitt pots with 
temperature control for maintaining constant tempera- 
ture. Pyrometers immersed in the babbitt operate the 
control panel automatically. This method of tem- 
perature control not only results in a better and more 
uniform product, but makes it unnecessary to have an 
experienced operator constantly on watch. 























































expense will be justified if by such 
an installation the operation of the 
machine will be made safer, and free 
from trouble. 

In the case of punch presses, par- 
ticularly those of large size, it is neces- 
sary in setting up dies to be able to 
“inch” the slide up or down in order 
to be sure that the two parts of the 
die are in their proper relation with 
one another. In the case of small 
presses the flywheel can be turned by 
hand, but with large presses it is 
more desirable to do this in some 
other manner, in view of the size and 
weight of the flywheel. Magnetic 
control with a push-button master 
switch offers a means of doing this 
very easily. One or more push but- 


tons can be mounted on the press at 
convenient locations, or if necessary 
suspended from a _ pendant cable. 




















This arrangement gives the die setter 
and operator control of the press. 

Fig. 4 shows a punch press with 
magnetic controller using a push- 
button master switch for starting and 
stopping the motor. If necessary the 
master switch can be placed on a 
swinging arm to facilitate its oper- 
ation. 

Magnetic control also plays its part 
in connection with electrically-heated 
devices, such as babbitt and solder 
pots, electric furnaces, and ovens. To 
get the best results it is necessary that 
the temperature be kept at a certain 
predetermined value. This can be 
done by using a thermostat or pyrom- 
eter that is connected in the control 
circuit of a magnetic controller, and 
either turns the heat on or off, de- 
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pending on the temperature setting. 
Once the outfit is put into operation 
and the control adjusted for the 
proper temperature desired, no atten- 
tion need be paid to it, so far as main- 
taining the temperature is concerned, 
as this function will be taken care of 
automatically. By not having to de- 
pend on an inexperienced operator to 
maintain the proper temperature, it 
can readily be seen that a better and 
more uniform product will be the 
result. Fig. 5 shows an electrically- 
heated babbitt pot with the control 
panel for automatically maintaining 
the proper temperature. The same 
thing holds true for pressure and 
vacuum pumps on which it is neces- 
sary to hold the pressure or vacuum 
within certain limits. This can be 
done by using a pressure or vacuum 
regulator in conjunction with a mag- 
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netic control panel. The pump will 
be started and stopped automatically 
when the limits to which the regulator 
have been set are reached. 

Fig. 6 shows two views of a con- 
veyor installation in which it was 
necessary to be able to start and stop 
the conveyor from more than one 
place. The control panel is located 
near the motor and driving mech- 
anism and control wires run to the 
various push-button stations for con- 
trolling the motor. 

Fans and blowers operated by d.c. 
motors in order to make more than 
one speed available, can be controlled 
by a remote, speed-indicating control- 
ler operated by a push-button station, 
which permits starting the motor at 
any of three speeds—slow, medium, 
and fast. Changes in speed can be 
made without stopping the motor. 

A great many machine tools have a 
friction clutch incorporated in them 
for starting and stopping the spindle. 
These are likely to get out of adjust- 
ment. If too tight they will be too 
hard to operate, and if too loose will 
slip and not carry the load. It is not 
practicable to do away entirely with 
clutches, but in the case of some 
motor-driven machines the design 
might be simplified by eliminating the 
clutch and using a magnetic controller 
for operating the machine. Operat- 
ing conditions will have to determine 
when such a change is feasible, but 
it is a point worth considering. 
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FIG. 6—AUTOMATIC CONTROL through start and stop push 
buttons at the loading (left) and discharge ends simplifies operation 


of this motor-driven conveyor. 


A buzzer at the loading end 


signals when the conveyor is to be started. Push-button stations 


permit starting and stopping the conveyor from a number of points. 
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How Research on Pressure Vessels 


Has Affected 


GAS WELDING PROCEDURE 


¥ N VIEW of the natural reluctance 

4 on the part of engineers to adopt 
yt a new process, particularly when 
life and limb are involved in the op- 
eration of the unit thus fabricated, it 
is surprising to some and even alarm- 
ing to others, on -first thought, that 
autogenous welding is being accepted 
so widely for pressure vessel con- 
struction. To those who have watched 
the development of oxyacetylene 
welding in this field under procedure 
control guidance, however, the an- 
swer is quite evident. Not alone has 
it been proven to them that safe 
welded vessels can be constructed but 
that a safer construction is being se- 
cured than was available before. 

The latter fact, furthermore, has 
been brought about largely through 
the ability to test welded vessels to a 
point where the hitherto unknown 
weak points in design could be dis- 
covered and steps taken, therefore, to 
eliminate them. That a chain is only 
as strong as its weakest link is a time- 
worn adage; yet for years vessels 
were désigned almost without con- 
cern except for the longitudinal seams 
in the shell which were considered to 
he the points of least strength. Even 
these joints were designed on a theory 
which did not take into consideration 
the eccentricity of loading with a 
consequent resulting stress concen- 
tration at certain points or the high 
stress at the edge of the rivet holes. 
That more vessels, designed on what 
now appears to be such an unscientific 
basis, did not fail, is due largely to 
the high factor of safety or perhaps 
what might better be termed factor of 
ignorance employed. 

It is evident to all, that for an 
equivalent factor of safety in design, 
that vessel will be the safest whose 
every and individual part most ap- 
proaches unity in operating strength. 
The remainder of this article will be 
devoted, therefore, to a discussion of 
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Medium Fillet Weld 


FIGS. 1 AND 2 (Above)—Cross-section 
of the double-V joint, recommended 
wherever possible. (Below) — Cross- 
sections showing fillet welds; a type 
whose use should be restricted to spe- 
cific conditions discussed in the text. 
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some of the fundamentals in welded 
pressure vessel design which have 
been developed as a result of expe- 
rience and research in an attempt to 
bring about the above-mentioned con- 
dition. 

The most desirable joint for trans- 
mitting stress across members of 
equal thickness, naturally is one which 
most nearly approaches in physical 
properties, the plates so joined. In 
other words, the ideal design of joint 
would be such that in effect the plates 
so joined would be seamless. A very 
close approach to this condition is se- 
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cured in oxy-acetylene welding by the 
use of the double Vee joint shown in 
Fig. 1. This design has been recom- 
mended almost exclusively except 
where the material is comparatively 
thin or where the diameter of the ves- 
sel is such as to require the use of the 
single Vee joint. Some of the rea- 
sons which have led to its adoption 
are the following: 

1. The greatest facility in welding 
is secured because of the similar de- 
sign and equal thickness of the abut- 
ting plates. The angle of’ bevel, 
moreover, is that required to insure 
complete penetration and fusion. 

2. The joint is concentric, insuring 
ideal transfer of stress across it. 
There are, furthermore, no sharp cor- 
ners or other points of stress concen- 
tration. 

3. The reinforcement is sufficient 
to insure under average conditions, a 
strength of joint greater than the 
strength of the plate used in pressure 
vessel construction. Although the 
weld metal deposited does not have 
exactly the same characteristics in 
bending as the plate material, the 
yield point of the weld metal is higher 
and the joint design is such that any 
considerable bending strain in the 
joint area is thrown into the plate. 
With the double Vee design, further- 
more, the bottom of the Vee is located 
at the center of the weld or point of 
minimum stress in bending. 

Fillet welds of the type shown in 
Fig. 2 are very seldom, if ever, recom- 
mended for carrying the maximum 
stress upon which the vessel is de- 
signed. They are more difficult to 
execute properly than butt welds and 
do not give equal satisfaction from a 
design standpoint. For joining rein- 
forcing pads, supports and some types 
of flanges, however, the fillet weld has 
proven entirely satisfactory and prac- 
ticable. In these cases, moreover, 
even the full fillet weld is seldom re- 
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quired since the lineal length of weld 
is made sufficient to reduce the stress 
across it either in shear or tension, to 
a very safe point. 

The limiting factor in the determi- 
nation of plate thickness for most 
pressure vessels is the allowable de- 
sign fiber stress in the shell. In 
riveted construction, the practices 
have been so long established that no 
one ever questions the theory of de- 
sign which has been established and 
the joint efficiency theoretically ob- 
tained. As pointed out above, how- 
ever, the theoretical efficiency of 
riveted joints probably is consider- 
ably greater than the actual efficiency. 

With oxy-acetylene welding, we 
have known for some time that welds 
can readily be produced commercially 
which will have a uniform strength 
greater than that of the base metal 
used generally for pressure vessels. 
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Experience and accumulated test 
data assured us as time went on that 
a higher fiber stress could be em- 
ployed safely and for the past eight- 
een months a design fiber stress of 
9,000 Ib. per sq.in. has been used on 
unfired pressure vessels. Even with 
this fiber stress, a factor of safety of 
over 5 is maintained since the require- 
ment for welders who do the work on 
these vessels is 50,000 Ib. per sq.in. 
minimum tensile strength in six 
welded coupons selected for test. 
With the growth of knowledge and 
experience in pressure vessel welding. 
it is logical to assume that the design 
fiber stress can be further increased 
considerably, particularly since pro- 
cedure control practices have already 
been responsible for accomplishing 
much in the reduction of the factor of 
ignorance in this field of application. 

In selecting the location of seams 





initiated as a result of a head failure 
some time ago during the high test 
pressure to which all welded vessels 
constructed under our supervision are 
subjected. A detailed discussion of 
this investigation and its results have 
already been presented before several 
engineering bodies. It will be suff- 
cient, therefore, at this time to sum- 
marize the conclusions drawn as fol- 
lows: 

1. That the standard dished head 
having a crown dish equal to the 
diameter of the shell and a small 
knuckle radius does not act as a sec- 
tion of a sphere, when subjected to 
internal pressure, but more as a 
dished plate supported at the rim. 
The resulting stresses at the knuckle 
are entirely out of proportion to those 
in the shell and are of sufficient mag- 
nitude to give considerable concern 
even where the design of the shell is 
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FIG. 3—WELD DESIGN developed for manhole out- 


Jets on pressure vessels. 


* * * * 


FIGS. 4 AND 5 (Above)—Ordinary welded pipe con- 
nection, used on outlets up to 8 in. diameter. 
—Flared type outlet, employed for diameters between 


8 in. and 12 in. 


Human nature is such, however, that 
regardless of the inherent merits of a 
new process, confidence in its use 
must be built largely on experience. 
For this reason, when we inaugurated 
our development work in welded 
pressure vessel construction, a design 
fiber stress of 7,000 Ib. per sq.in. was 
employed and the shell thickness 
based on the common formula, 


ae PD 
a ~ 3 
t = thickness of the shell in 
inches. 
P = pressure in lbs. per sq.in. 
D = internal diameter of shell in 
inches. 
S = design fiber stress in lbs. per 
sq.in. 
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(Below) 


for the shell, it should be borne in 
mind that longitudinal. seam welding 
is more easily accomplished than 
girth seam welding. Contrary to 
riveting practice, therefore, it will or- 
dinarily be more practicable to use the 
plates lengthwise along the longitud- 
inal seams rather than about the cir- 
cumference. Adjacent longitudinal 
seams should be staggered by the fol- 
lowing amounts: 


One seam per course, 180 deg. 
eo 90 deg. 
Three “ 60 deg. 


The question of head design has 
been the subject of considerable in- 
vestigation. This investigation was 
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based upon a factor of safety of 5 
or more. 

2. That this condition of high load 
stress in heads can be eliminated by 
the use of an ellipsoidal design with a 
ratio of two to one between major and 
minor axes. 

A very close approximation of this 
latter design was developed using two 
radii which would give the desired 
depth of dish and contour. 

The interest exhibited by many 
fabricators in this improvement in 
head design has resulted in at least 
one head manufacturer providing dies 
for producing true ellipsoidal heads. 

The design of outlets, flanges and 
other fittings used on pressure vessels 
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offers many opportunities to the en- 


gineer designing for welding both 
through economies in construction and 
improved safety in design. Strain 
gage measurements taken on large 
outlets at high test pressures have in- 








is based upon the same principle as 
that used in designing the manhole 
reinforcing ring. Consideration, how- 
ever, is given to the metal in the sec- 
tion of the flared opening for a dis- 
tance not exceeding 5 in. from the 


use of the tube sheet design above 
mentioned, the Van Stone joint and 
backing-up ring which would ordi- 
narily be required, are eliminated. 
Many other illustrations could be 
cited to point out how easily a design 
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dicated the necessity for reinforcement 
considerably in excess of what was 
previously considered perfectly satis- 
factory. Our development along 
these lines has been very gratifying 
both because of the improvements 
which have been made in general pres- 
sure vessel design and because of the 
facility with which welding lends 
itself to the working out of the de- 
signs adopted. Fig. 3 indicates the 
design which has been developed for 
manhole outlets and the method of 
figuring the cylindrical portion and 
fillet by which the cylinder is attached 
to the head proper. The design of 
the fillet as indicated does not include 
our latest improvements but is satis- 
factory to point out the general prin- 
ciple. With this design, the stresses 
about such a manhole opening are re- 
duced to normal, whereas when using 
the standard manhole saddle plate de- 
sign, the stresses at this point were 
from two to three times as great as 
those in the shell. 

For cylindrical openings in the 
shell or heads of pressure vessels, the 
following standards have been em- 
ployed: 

For outlets up to and including 
8 in. in diameter, an ordinary welded 
pipe connection shown in Fig. 4 is 
employed. 

For outlets between 8 in. and 12 in., 
in order to reduce the stresses at the 
edge of the opening, we employ the 
aredfl type outlet shown in Fig. 5. 

On cylindrical openings 12 in. and 
over in diameter, a pad is placed 
either on the outside or inside of the 
flared opening to reduce to normal the 
stresses in this area. The amount of 
metal required for the reinforcing pad 
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edge of the opening. The design of 
this type of opening is shown in 
Fig. 6. 

For small outlets either hydraulic 
couplings are used having a sufficient 
wall thickness to permit of satisfac- 
tory welding to the usually compara- 
tively heavy shells, or bosses are built 














may be developed for producing a 
completely welded unit and at the 
same time improving the design from 
both a strength and cost standpoint. 
When changing over from another 
type of construction, however, it must 
be remembered that the design pro- 
duced must be practicable from the 
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FIGS. 7 AND 8 (Lower left)—Weld 
design for tube sheet connection. 
(Right)—Weld details for flanged 
connection. 


90° to 100° 
P ig 


4 
‘ 


MM 












as ae tm ee ee 















up on the head or shell metal with 
welding rod and drilled to the proper 
size. 

Figs. 7 and 8 illustrate the adapta- 
tion of welding to the joining of tube 
sheets and large flanges to shells. It 
will be noted in these illustrations that 
the section at the weld has been re- 
duced so that a butt weld may be made 
at the point where the abutted edges 
are of the same dimensions. By the 
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Flanged Connection 
FIG.8 
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viewpoint of the welding operation, 
and take into consideration the effect 
of the heating and cooling of both the 
weld and adjacent metal thus involved. 
It must also be remembered that de- 
sign is only one of the factors in 
procedure control practices and that 
if uniformly successful results are to 
be obtained, the factors which have 
been mentioned in previous articles 
as well as those which will be dealt 
with in the future, must also be closely 
adhered to. 
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Why and How We Installed 






BALL BEARINGS ON 
PLAIN BEARING MOTORS 


ANY industrial operating en- 
M gineers consider the problem 

of changing sleeve bearing 
motors over to use ball bearings but 
hardly know where and how to start. 
The dust and dirt in connection with 
cement mill operation make ball bear- 
ing motors very desirable and so 
about seven years ago we started ex- 
perimenting. Perhaps our experi- 
ence will be helpful to others. After 
the preliminary trials to devise a best 
method of doing this work it is well 
to attempt to standardize as much as 
possible so that fewer drawings need 
be.made, stock sizes of bearings are 
used, and the men become more 
familiar with what is to be done in 
each case. 

During the past six or seven years 
we have changed over about 70 500- 
volt, three-phase, babbitted sleeve 
bearing motors to ball bearings. 
These motors range from 5 to 100 
hp. and include such makes as Cana- 
dian General Electric, Westinghouse, 
Allis-Chalmers, Bullock, Wagner and 
others. 

As was to be expected, we had a 
little trouble at first, but profiting by 
our experiments all bearings changed 
within the last four or five years have 
been quite satisfactory and a very 
profitable investment. 

Both roller and SKF self-aligning 
ball bearings have been used but data 
given here will be for changing to 
SKF ball bearings. No doubt any 
good make of ball bearings can be 
used satisfactorily. Bearing manu- 
facturers are now standardizing the 
size of ball and roller bearings as to 
inside and outside diameters and most 
good makes are interchangeable. 

The changes made so far have 
saved at least the time of two men, 
one winder and one oiler, on the 
maintenance gang. The main saving, 
however, is in the decrease of time 
lost due to interruption of operations 
on account of bearing failures. The 
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By J. H. GALLANT 


Chief Electrician, 
Canada Cement Company, Ltd., 
Belleville, Ont., Can. 


average cost of making the change 
runs from about $50 for a 10-hp. mo- 
tor to $150 for a 100-hp. motor. The 
reason for the high comparative cost 
in changing small motors is that the 
labor cost varies little, ranging from 





BALL BEARING motors 
undoubtedly offer advan- 
tages, for certain classes of 
service. Where a motor is 
otherwise satisfactory, how- 
ever, it may not pay to re- 
place it with one equipped 
with anti-friction bearings. 

The accompanying arti- 
cle describes how a Cana- 
dian plant has found it 
practical to replace sleeve 
bearings with ball bearings 
on its existing motor equip- 
ment, and gives a number 
of very useful pointers to 
others who may undertake 
a similar job. 











$30 in small motors to $40 in the 
larger sizes. 

The results of our preliminary 
efforts in changing bearings were 
published in the September, 1922, is- 
sue of INDUSTRIAL ENGINEER. The 
revised and standardized methods 
now used are as follows: 

Whenever possible a bearing size 
is selected for a particular size and 
type of motor so that the bore of the 
inside race is a little smaller than the 
shaft and the outside diameter of the 
bearing is a little larger than the bore 
of the housing into which: the bear- 
ing is to be installed. 

Should a bearing of such size be 


too small for the load, according to 
the recommendations of the manu- 
facturers, either a larger bearing is 
selected, if there is enough material 
in the housing so that boring larger 
will not weaken it too much, and a 
sleeve shrunk on the shaft, or a wider 
bearing is used; that is, a bearing 
designated by the manufacturer as 
“wide” instead of “medium,” or, in 
the case of SKF bearings, a 2300 
series instead of a 1300 series, for 
example. 

The actual installation of the bear- 
ings is well illustrated by the method 
used in changing a 10-hp., 900-r.p.m. 
Canadian General Electric motor to 
use ball bearings. The accompany- 
ing drawings, Fig. 1, which apply to 
one particular motor are not meant 
to be used as a general working draw- 
ing, as slight differences in end shields 
and other details of motors make 
it difficult to give a general drawing 
applicable in all details even to all 
motors of the same make, speed and 
horsepower. 

Fig. 2 shows some of the various 
types of end caps which have been 
found satisfactory for fitting with 
ball bearings Canadian General Elec- 
tric motors of the horsepowers and 
speeds indicated in the accompanying 
table. 

Material used to change a 10-hp., 
900-r.p.m. motor to ball bearings 
was: two SKF ball bearings, series 
No. 1309, four castings off our pat- 
tern L-656, six # x 44-in. machine 
bolts, two 4 x 4-in. setscrews, some 
hard babbitt and enough steel for 
two locknuts, 4 in. thick. 

After the motor is taken apart the 
end shields are placed in a lathe and 
centered, with the finished side, 
which, when assembled, fits against 
the faced side of the stator spider, 
next to the face plate of the lathe. 
Both ends of the bearing housing are 
then cut off. This is shown by com- 
paring A and C in Fig. 1. To use 
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FIG. 1—THESE FOUR drawings show how a babbitted sleeve bearing on a 10-hp., 
900 r.p.m. Canadian General Electric motor was bored out and fitted with a series 
1309 SKF ball bearing and new end caps. 
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series 1309 SKF ball bearings on 
these 10-hp. motors the housing is cut 
off 14 in. from the center line of the 
finished part inside the housing on 
which the finished part outside of the 
babbitted bearing rests. 

This gives a housing 24 in. long 
as shown in C, Fig. 1. The length 
to cut the housing is determined by 
the width of the ball bearing and by 
the end caps used; $ in. is generally 
allowed on each side between the 
outer race of the ball bearing and 
the adjacent side of the end caps for 
lateral adjustment, so that the balls 
will not bind against the inside of 
the spherically-shaped outside race, 
due to side magnetic pull as the rotor 
centers itself in the stator. This step 
is very important. 

In boring the housing, the finished 
part inside should be bored to a size 
which will just allow a hand push fit. 
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The finished surface should be very 
smooth. A rough finish with tool 
marks or corrugations showing 
would soon be pounded down or ham- 
mered by the short vibrating action 
of the rotor and would leave the 
outer race quite slack. The outer 
race would then turn in the housing 
and so heat and destroy the bearing 
in a short time. 

With a good smooth finish a toler- 
ance or difference of 0.003 in. be- 
tween the outside diameter of the 
bearings and the housing bore is gen- 
erally satisfactory for this size of 
bearing. This will run to 0.004 in. 
in larger sizes. 

The end caps should be machined 
to approximately the shape and 
dimensions shown in C, Fig. 1. In 
the case of the inside caps, the part 
immediately around the shaft and 
adjacent to the inner race of the bear- 




















ing should be left about 35 in. longer 
than the outer part. The reason for 
this is that if the bearing has to be 
removed the end cap can be used to 
pull it out by putting bolts through 
it and using in the manner of a pul- 
ley puller; by making the inner part 
longer, pressure is applied on the 
inner race only and the balls will not 
be squeezed between the inner and 
outer race, thus tending to distort the 
latter as well as injuring the balls. 

The caps, through which the shaft 
passes, should be bored to a fine run- 
ning clearance of about 0.02 in. and 
several small grooves should be 
turned on the inside so that grease 
will be drawn in and act as a seal 
against dust or moisture. 

The hollow oil well in the bottom 
of the housing is filled with hard 
babbitt because there is very little 
metal, sometimes none at all, left on 
the bottom side to support the ball 
bearings after the old bearing support 
has been bored out. This hard bab- 
bitt also serves to support the bottom 
side of the end caps as they have to 



































be made of such a size that there is 
no metal left under nearly all of the 
bottom half, the space where they 
must fit having previously been taken 
up by the oil well. The babbitt used 
for this purpose should contain 8 to 
10 per cent of antimony; this makes 
it nearly as hard as cast iron. To fill 
with babbitt, the end shield is set flat 
on the floor with the housing end up; 
two wooden caps are then inserted 
into the housing, one from the bot- 
tom and one from the top side. These 
caps must fill entirely the space which 
will be accupied by the end caps and 
by the bearing as well as the space 
left for grease. The babbitt is then 
poured in through an opening in the 






















DATA ON BEARINGS AND END CAPS 
Pattern No. Hp. R.P.M. SKF Bearings 
L-656 10 900 1309 
| 15 1200 1309 
| L-655 15 900 1311 
L-685 25 600 1312 
35 720 1312 
35 900 1312 
| 1-654 35 600 1314 
| 50 900 1314 
| 50* 600 1314 
| ees 50t 600 1316 
| 
| *Qutside end only. tPulley end only. 
| a 





TABLE I—STANDARDS adopted for fitting Canadian Gen- 
eral Electric Motors with SKF ball bearings. The Pattern 
No. refers to the drawings in Fig. 2. 
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top cap and forms a solid support 
which will easily hold up both the 
bearing and the end caps. 
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The end caps and housing are then 
bored, as shown in drawings C and 
D, Fig. 1, for the 3-in. machine bolts 
used for assembling. 

Next, the rotor shaft is carefully 
machined and fitted to take the ball 
bearings. 

To find the point at which to cut 
down the shaft, the center line of the 
stator is first marked on the inside 
of the laminations and then the end 
shields are replaced in the position 
they will occupy when the motor is 
running but the rotor is left out. The 
ball bearings are then inserted and 
centered in the housings. It is easy 
to find the distance of the inside of 
each bearing from the center line 
of the stator by using the combina- 
tion square and rule. 

The center line of the rotor lamina- 
tions is then marked on the rotor, 
and since that must coincide with the 
center line of the stator, the point at 


against the balls. The same is true 
of the 4-in. thick octagonal locknut 
which holds the inner race in place. 
This is held satisfactorily by a 4 x 4- 
in. setscrew. 

In mounting the bearing on the 
shaft it is very important that the 
inner race should be held perfectly 
straight and not in any way cocked 
to one side. This precaution makes 
the assembling much easier and pre- 
cludes all chances or straining and 
possibly cracking the inner race in 
getting it on. 

A copper sleeve, cut square at one 
end, with a diameter slightly larger 
than the inner race of the bearing and 
a rawhide or wooden mallet make 
good assembling tools. Never use a 
steel hammer on a ball bearing. 

The outside end caps are bored 
and threaded for a 4-in. pipe plug 
so that a grease gun can be used, 
and for lubricating these bearings 
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FIG. 2—THE ACCOMPANYING table (Table I) shows which 
of these end caps and SKF ball bearings to use for the various 
speeds and ratings of Canadian General Electric Motors. 


x * 


which to cut down the shaft for the 
inside of the bearings may be easily 
and accurately determined. 

The shaft should be turned very 
smooth and to a tight press fit or 
about 0.0005 in. larger than the in- 
side diameter of the bearings. 

The shoulder on the shaft at the 
back of the inner race should be as 
wide as possibl without binding 
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we have found No. 1 Keystone 
grease quite satisfactory. 

There are several ratings of bali 
bearings to meet various conditions 
of service; consequently when mo- 
tors or other machines are to be 
changed to ball bearings it is advis- 
able to obtain the recommendations 
of the manufacturers and avoid the 
possibility of costly mistakes. 
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How Wire Rope Should 
Be Unreeled or Uncoiled 


to Prevent Kinks 


IRE rope is ordinarily shipped 
and received either in coils or 
on reels. 

When uncoiling or unreeling wire 
rope, the American Cable Co. points 
out that it is very essential that no 
kinks be allowed to form. Once a 
kink is made the rope is unsafe. 

Never uncoil a wire rope as might 
be done with a rubber hose or manila 
hemp rope. Lift the coil to its edge 


HOW WIRE ROPE should and should 
not be unreeled or uncoiled. 


* * * * 


and unroll the coil, allowing the rope 
to lie flat until used. 

When wire rope is received on a 
reel, it must never be taken off or 
unreeled as shown in the “wrong 
way” illustration, for such a method 
will invariably develop kinks and 
spoil the rope. 





Erratum Notice 


1% THE last paragraph of the arti- 
cle entitled “Stop that Waste” by 
James A. Jackson, in the September 
issue, the words a.c. generator were 
used. This is a typographical error 
and the paragraph should have read 
as follows: 

Slipring motors can be connected 
to give true dynamic braking by ex- 
citing two of the stator leads with 
direct-current and varying the resist- 
ance in the secondary circuit. This 
scheme, however, requires a d.c. gen- 
erator for the exciting current, and 
its voltage must suit the winding of 
the induction motor. 





















Mounting 
and 


Connecting 


DIRECT 
DRIVE 


MOTORS 


years in the use of individually- 
driven, motorized tools and 
motor-driven heads on machine tools 
and other equipment, has awakened 
interest in the various methods used 
in mounting the motors and solving 
the wiring problem satisfactorily. In 
this article a few more or less typical 
plans of mounting and wiring motors 
will be shown. It will, however, be 
feasible to touch only in a brief way 
on the many questions involved. 
Considering for a moment the type 
of motors used, there are, of course, 
the two great groups comprising a.c. 
and d.c. motors. Each form of power 
has its advantages as well as its dis- 
advantages. 
Alternating current has a very 
much wider distribution and _ use, 


. MATERIAL increase in recent 





FIG. 2—TYPICAL LATHE with built-in motor driving 
through a chain or belt. The control is mounted in 
the inclosure under the tailstock. 


2K * 2K * 


chiefly because its characteristics per- 
mit economical distribution ove1 big 
areas and in large volume. Many 
machine tools, however, require fine 








APPLICATION of indi- 
vidual drive to machine 
tools and other equipment 
oftentimes presents puzzling 
problems in mounting the 
motor and control and in- 
stalling the wiring so as to 
meet the service require- 
ments without sacrificing 
safety or convenience. In 
this article the author shows 
how some of these problems 
have been solved, and pre- 
sents examples illustrating 
the best current practice in 
installing the equipment. 
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FIG. 1—MAGNETIC switches 
of this type are widely used 
on machines that are individ- 
ually driven by small and 
medium-sized motors. 


BY F. H. PENNY 


Industrial Engineering Department 
General Electric Company, 
Schenectady, N. Y. 


preference. However, it is well not 
to lose sight of the fact that in a rela- 
tively short time developments have 
been such that considerable inroads 
have been made on what was form- 
erly the direct-current field. The de- 
mands of the automotive industry 
have led to the extensive development 
of gears and gear boxes. Probably 
some refinements in speed adjust- 
ment have been sacrificed but, for 





FIG. 3—THD CONTROL for this double-end, motor- 
driven grinder is housed in the base. A push-button 
station is mounted on top of the motor. 
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speed adjustment over a wide range. commercial requirements, acceptable 
For such machines, regardless of how operation is being secured with con- 
the motor may be mounted, the d.c., stant-speed motors. 

adjustable-speed motor still has the 


Inasmuch as there is such a great 
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preponderance of a.c. installations, 
the use of the a.c. motor with mag- 
netic switch for full-voltage starting 
will be emphasized in this article. 

The general-purpose magnetic 
starter is commonly used for machine 
tool applications. One form is shown 
in Fig. 1. This switch either with 
or without the drawn enclosing case, 
depending upon whether the mount- 
ing is on or in the machine, is adapted 
for machine tool applications up to 
the limit of its capacity. The relay 
and switch may be used up to a maxi- 
mum of 120 cycles. The horsepower 
capacity of the switch is not altered 
by the frequency. 

Direct-current motor starters are 
of the definite-time type and are ar- 
ranged for use with shunt- or com- 
pound-wound motors. Forms for 
reversing and non-reversing service 
are available for either the constant- 
or adjustable-speed types of motors. 

In its application the small, direct- 
drive motor presents many problems 
to the machine designer, the purchaser 































FIG. 5—HERE the control 
is mounted at the base of 
the machine. The start 
and stop buttons are at 
the top. The motor is 
housed in the pedestal. 

* * ok * 
FIG. 6—PUSH BUTTONS 
controlling the two motors 
of this double - spindle 
shaper are mounted un- 
derneath the table, in or- 
der to prevent accidental 
starting. In emergency 
the motors can be stopped 


by stepping on the foot 
treadle in the center. 


of the machine, and the electrician. 
Such motors may be connected to the 
load by belts, chains, gears or coup- 
lings, whereas in other cases the rotor 
or armature may be mounted directly 
on the work shaft. Frequently there 
will be a plurality of motors with 
suitably interlocked control. 
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Fig. 2 shows a typical lathe applica- 
tion. The motor is housed in the 
pedestal under the head of the lathe. 
On account of the many plants where 
alternating current only is available, 
the constant-speed motor is always 
employed for this application even 
even though the machine is installed 
in a d.c. district. The motor control 
is in the pedestal under the tail stock. 





ically protects the control from dirt 
and chips. Incidentally, the operator 
cannot reach current-carrying parts 
except by deliberate action and intent. 

In connection with enclosures of 
control, whether for alternating or 
direct current, care should be taken to 
provide sufficient space from ground 
to live parts to meet the National 
Electrical Code requirements. The 





FIG. 4—FIVE-MOTOR molder with built-in motors and control. 


The motors are movable; 


hence the wiring must be flexible. 


The 


magnetic switches for the motors are mounted in the base, at the 


right. 


All of the motors can be stopped simultaneously by the 


master stop button mounted in the side toward the left. 


* ok 


Through a gear shift mechanism in 
the head a normal speed range of 30 
or 40 to 1 can be secured. 

Fig. 3 shows a double-end grinder 
in which the motor with special end 
shields carries the grinding wheels on 
two shaft extensions. The support- 
ing pedestal houses the control me- 
chanism. The start-stop push button 
is convenient to either of the two 


operators. The motor, being of the 
totally-enclosed type, is sealed against 
the entrance of dirt and dust, and 
further protection is unnecessary. 
The usual sheet metal enclosing box 
for the control is omitted, as the ped- 
estal enclostire protects the operators 
from accidental contact and mechan- 


* « 


provisions are very clearly stated for 
the various voltage values encountered, 
but it is desirable that the spacing 
allowed be somewhat greater than 
that stipulated, in order to provide 
for variations or irregularities. Mag- 
netic switch contacts should be located 
to provide ample space above them 
where there is likely to be arcing, as 
when jogging. This is to eliminate 
the possibility of arcing to ground. 

Fig. 4 shows a machine having five 
motors, four of which are known as 
head motors, the fifth being a feed 
motor. The control as well as the 
motors is built in. One characteristic 
of this type of machine is that all the 
motors are adjustable as to location; 
that is, they can be moved through a 
considerable range. Hence the wir- 
ing to the motors must be more or 
less flexible. 

Unless buses are employed the wir- 
ing on machine tools should, in gen- 
eral be done with stranded conduc- 
tors. Practically all machines are at 
times subject to some vibration from 
various causes, sometimes internal, 
and sometimes external. For the 
great majority of tools the copper re- 
quired is not very heavy, at least for 
individual motors. Therefore, vibra- 
tion day after day may cause failure 
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7—TWO constant-speed a.c. mo- 


FIG. 
tors and one adjustable-speed d.c. motor 
are used on this internal grinder. The 
wiring is run in flexible conduit, to per- 
mit the motions and adjustments neces- 
sary. The magnetic switches for the 
motors can be seen at the right. This 
is a rear view of the machine; hence, 
the push-button stations are mounted 
on the other side. 
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in a solid conductor, especially if it 
was nicked slightly in wiring. 

There is much less likelihood of a 
stranded conductor failing after instal- 
lation. For control circuits, at least, 
nothing else should be considered in 
wiring a machine; then the breaking of 
one small strand is not so important. 

The control consists of magnetic 
switches for starting the motors on 
full voltage. These switches are 
accessible by opening the doors in 
which the push buttons are located. 
A start and stop push button is em- 
ployed for each individual motor ; 
there is also a master stop button, 
whose function is to shut down all 
motors simultaneously when required. 
The head motors, although standard- 
ized for these machines, are quite dif- 





from the general-purpose 


ferent 
motors with which most readers are 


familiar. The electrical characteris- 
tics are, however, similar. 

So far as possible, the wiring is 
done through the frame of the ma- 
chine, where it is not only out of 
sight, but is well protected from me- 
chanical injury. Further protection 





is afforded by empleying flexible 
metal conduit for each group of 
motor leads, usually three to a cable. 

Fig. 5 is an illustration of a modern 
tool with the control mounted on the 
side of the machine; the control but- 
ton is mounted above where it will be 
cut of the way, and yet be convenient. 
The drive motor is, of course, in the 
pedestal. Asa result of this construc- 
tion short runs of flexible conduit 
take care of the whole wiring layout. 
One very decided advantage of this 
method of motor and control mount- 
ing lies in the fact that there is little 
to do, as far as the electrician is con- 
cerned, when the tool arrives at the 
user’s plant. The power lines are to 
be connected to the motor starter and 
a check made to see whether the rota- 
tion of the motoriscorrect. This is all 
that is necessary, and the job is done. 

Fig. 6 illustrates a machine 
largely used in the woodwork- 
ing industry. Particularly in the 
great body plants of the automobile 
companies do we find such equipment. 
Hand feed is very largely employed. 
Note the location and arrangement of 
the control stations, consisting of two 
push buttons, one for each of the two 
vertical head motors. They are under- 
neath the table where accidental contact 
to close a start button is almost impos- 
sible. The operator must deliberately 
reach under and press the start button. 

In order to shut off the power in 
case of emergency, the operator 
simply presses the foot treadle located 
where it is very convenient and acces- 
sible. No harm can result if an acci- 


dental shutdowns occurs, whereas 
serious consequences might result 
from unexpected start of the machine. 

Fig. 7 shows a highly developed 
production machine employed for in- 
ternal grinding. There are three 
motors, each with its own control. 
The reciprocating movement of the 
table and the adjustable features in- 
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herent in the machine account for the 
loops of flexible conduit employed to 
interconnect the motors and control. 
Both a.c. and d.c. motors are em- 
ployed to meet the exacting require- 
ments. One motor drives the grind- 
ing wheel, the second motor turns the 
work, while the third drives the pump 
that supplies oil pressure to actuate 
the hydraulic mechanism by means of 
which the table is driven back and 
forth, The magnetic control is 
mounted at the right. The view 
shown here is the rear of the machine, 
whereas the start and stop buttons are 
located convenient to the operator’s 
hand and hence do not show. 

A popular method of driving a 
multiple-spindle drill press is shown 
in Fig. 8, which shows four spindles 
and four multi-speed motors—one for 
each spindle. The control switch 
(one for each motor) is shown just 
to the left and slightly below the body 
of the motor proper. The operating 
handle is conspicuous only because of 
its having a bright finish; yet it is at 
once convenient and not in the way. 

This small drum switch starts and 
stops the machine. There are four 
distinct speed points as well as an off 
position on this switch. The motor 
has thirteen leads extending from the 
winding to the drum switch, but they 
are out of sight and usually out of 
mind. 

Fig. 9 also shows a multi-motored 
tool, on which five horizontal motors 
are employed. Each head is adjust- 
able; hence the loop of flexible cable 
extending from each motor unit. The 


FIG. 8—MULTI-speed 
motors drive the spin- 
dles of this multi- 
spindle drill press. The 
control switches, 
mounted just below 
and to the left of the 
motors, are of the drum 
type and provide four 
different speeds. 
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FIG. 9 — FLEXIBLE 
conduit is used for each 
of the five motors on 
this machine. The mag- 
netic switches are 
mounted on the base, 
where they are out of 
the way, but easily ac- 
cessible. The push 
buttons are located 
below the motor. 


push button is located at a level where 
it can be reached conveniently. 
Magnetic control is provided and 
mounted back out of the zone of actual 
operation; however, the control is 
just as positive as though a bulky 
mechanism were up where the push- 
button switch is mounted. Thermal 
overload protection is included. 
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Heating of Motor Traced to 
Defective Soldering 


engi months ago a grinder motor 
for a scale manufacturing company 
was repaired, or rather one new pole 
coil was put in and the starting winding 
replaced. The motor had a split-phase 
winding of four poles, for 220-volt, 
single-phase current. After being re- 
paired it was given a satisfactory no- 
load test and then sent out to be 
installed. 

However, after an hour or so of 
operation the manager reported that the 
machine was heating, consequently, after 
making the usual tests, we hurriedly 
removed the motor to the shop for 
testing. 

In examining the rotor closely, the 
solder showed fine wrinkles or crevices 
distributed irregularly over the end sur- 
faces, indicating loose connections which 
were actually located by further tests. 
When resoldering, the old solder was 
heated with a torch and removed while 
hot with a wire brush, thus giving the 
copper surface a silvery polish. When 
both ends had been cleaned in this man- 
ner, new solder was melted to form a 
thin smooth coat as an excess of solder 
is not necessary and adds very little 
strength to the joint. 

After this was finished the rotor was 
washed with gasoline to remove the ex- 
cess paste and when cool it was reas- 
sembled, and returned to service where 
it has since operated satisfactorily and 
only with normal heating. 

Grapy H. EMErson. 
Birmingham, Ala. 





Shooting Three-phase 
Four-wire Trouble 


ITH the increase in use of the 

three-phase, four-wire system of 
distribution, many will undoubtedly be 
interested in the following experience. 
Perhaps, it would be best to explain the 
four-wire system for the benefit of those 
not familiar with it. The fourth wire 
known as the neutral is permanently 
grounded and connected to the center of 
the Y and carried along with the other 
three wires known as the phase wires. 
The use of the neutral wire permits the 
use of transmission voltages 1.73 higher 
. than the transformer rating which re- 
sults in a great saving in the amount of 
copper required. 

It is thought by many, that in using a 
Y connected power-transformer bank 
from a four-wire system that no harm 
can come from keeping the neutral point 
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‘THE WorRKS 


Tuis SECTION is especially devoted 
to short articles describing ideas and 
practical methods devised to meet 
particular operating conditions. The 
items may refer to mechanical 
details of installation, inspection, 
testing, wiring, repair, maintenance, 
replacement, and emergency or un- 
usual installations of equipment 
tributary to production. Special 
attention is given to shop or bench 
tools and short cuts or improved 
methods of handling work brought 
into the repair shop. Contributions 
from our readers are always 
welcome. 


‘s+ + = 


of the Y connected to the neutral re- 
turn. This is correct of a YY bank, but 
not for a Y delta bank. This would be 
good practice with a Y delta bank were 
it not for the condition which arises 
when one of the phase wires is 
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POWER AND LIGHTING transformer 
connections on a three-phase, four-wire 
system showing location of grounds 
that caused trouble. 


* *C * XX 


grounded, for it would not interrupt 
power when a phase is out of service, 
as the bank would operate open delta 
in which case it is capable of carrying 
57.7 per cent of the transformer rating 
continuously and possibly, the full load 
for a short period. The railroad, of 
which I am an employee, uses this sys- 
tem of distribution for light and power. 
The lighting transformers are connected 
on different phases in order to balance 
as close as possible so that little or no 
current flows in the neutral. Some of 
the power banks are connected open 
delta, but all heavy loads are con- 
nected Y. 

In the installation of one of the banks 
which consists of three, 25-kva. trans- 
formers for power and one 75-kva., 
transformer for lighting, the contractor, 
some time ago, connected the star end 
of the power transformers to the neutral 
return wire as shown in the accompany-* 
ing sketch. 

During a severe lightning storm one 
of the phase wires (it happened to be 
on C phase) was struck by lightning, 
causing a splash over at one of the line 
insulators burning off a No. 1 hard 
drawn wire. 












As soon as the load dispatcher was 
notified he had the C phase breaker left 
out, and the C phase wire grounded at 
the station. The reason he did not have 
the other phases killed is that a great 
many lighting transformers are con- 
nected to them, and it would be a great 
risk because these lights serve the sta- 
tions, platforms, subways and various 
stairways. 

About the time C phase was back in 
service, a call came from the place 
which is served by the heretofore men- 
tioned transformers. This place is about 
a half mile from the point of break on 
the same feeders, and on the station side 
of the break. On inspecting the bank it 
was found that all three transformers 
serving power gave every indication of 
being scorched. The lighting trans- 
formers, however, were found to be all 
right. On testing the power trans- 
formers, one at a time, it was found 
that two were shot, but that the third 
would hold. It was first thought, that 
lightning had gotten into them, but this 
did not seem probable as they were well 
protected. At any rate there was no 
time for discussion, as service had to be 
restored as quickly as possible. 

There was one spare on hand so this 
was cut in open delta with the one which 
was still holding. It was noticed then 
that the star ends were connected to the 
return wire. On putting two and two 
together, it will be seen that when C 
phase was grounded in the power house, 
that that placed a short across the 
primary of the C-phase transformer, and 
as the secondary was connected delta 
the other two fed back into the shorted 
transformer causing an overload on all. 
The accompanying sketch shows this 
connection. 

It will be noticed that there is a 
ground on neutral which is, of course, 
correct. 

In grounding C phase, it will be seen 
that it forms a shunt on the back of the 
C-phase transformer, and as the neutral 
is connected, the two phases and the 
neutral work the bank as an open delta 
on a short circuit. 

The transformer that was on C phase 
was the one which did not burn up. 
The bank worked open delta for a day. 
The next day another transformer was 
put in and the neutral opened. A, G & 
W, one-wire disconnecting pot head was 
put in so that the neutral could be closed 
in case of phase failure or transformer 
failure. 

The fuses which were used on the 
power primary were 60 amp., which 
were put in at a time when the correct 
size was not available. 

Chicago, Ill. Epcar MAWHENNIE. 
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Combination Ground Detector 
and Alarm 


Many plants that use three-phase, 
440- or 550-volt power have 
ground detectors consisting of 110-volt 
lamps connected in series with resistors. 
This arrangement is suitable when the 
detector is under observation fre- 
quently, but if it is looked at only once 
or twice a day several grounds may 
occur on the system before they are 
noticed. Inasmuch as grounds on 
different phases simultaneously usually 
cause trouble, it is advisable to have an 
alarm of some sort to call attention to 
them. 

One plant having two transformer 
banks that supply three-phase, 550-volt 
power to the motors uses a ground de- 
tector that was made in its electrical de- 
partment. This detector operates an 
alarm bell, in addition to indicating 
grounds by means of lamps, through 
the substitution of electromagnets for 
the usual resistors. The magnet arma- 
tures are arranged to close a bell circuit 
in case of a complete ground on any 
line of the system. A partial ground 
does not always release the armature, 
but the ground will be shown by the 
noticeable difference in the brilliancy of 
the lamps. 

In the illustration, the upper diagram 
shows the layout of the detector panel. 
The connections are shown below. The 
panel, which measures 30 x 18 x 4 in., 
was cut from asbestos lumber and 
mounted on two brackets made of 
14 x 4-in. strap iron. The parts used 
on the panel comprise six single cutouts 
and fuses; six 40-watt lamps, with re- 
ceptacles ; six magnet frames, armatures, 
and coils of the type used on magnetic 


switches; 24 ft. of 4-in. pipe; 34 ft. of 


-4 x -in. brass strip; and one fiber 


insulating link. 

As the diagram shows, the lamps and 
coils are connected in series to the 
ground connection, each circuit being 
protected by a fuse. The magnet 
frames are mounted on the panel so that 
when an armature is -released by a 
ground the armature swings outward 
against the switch pull wire; when one 
of the six armatures presses against it 
the bell circuit will be closed through 
the alarm switch. The armatures of the 
magnets are all pivoted on one support, 
made of the 4-in. pipe. The pipe is sup- 
ported by pieces of strip brass bent to 
suitable shape. The switch pull wire is 
fastened at one end to a support, passes 
through holes in the two supports 
shown, and is fastened to the insulating 
link attached to the contacts of the bell 
switch. 

Under normal conditions of operation 
the lamp filaments are barely red and 
the magnet armatures are all closed. 
When a ground occurs one of the arma- 
tures is released, closing the bell cir- 
cuit, and two of the lamps burn at about 
half brilliancy. When the ground is 
cleared, the armature again closes, open- 
ing the bell switch and restoring the 
detector to its original condition. 

The two-way switch is provided so 
that the alarm may be shut off until the 
ground is cleared. The small pilot light 
serves as a warning when the switch is 
turned off. 

This device also operates the alarm 
bell in case power is shut off on either 
transformer bank, and thus serves in a 
double capacity. It has proved to be 
very useful. J. F. Morean. 

Hamilton, Ont., Canada. 
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the arrangement of the ground 


detector panel. The hela Fm gree for the detector and the alarm 


circuit is shown below. en a 


ground occurs one of the arma- 


tures is released, closing the bell circuit, and two of the lamps burn 


at half brilliancy. 
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Remodeling Two-Way 
Switches for Three- 
Way Use 


ne ea time ago the writer was about 
to wire in a device which required 
two three-way switches, but there were 
none on hand. Two ordinary double- 
pole,- rotary snap switches were re- 
modelled and used in the following man- 
ner. As received from the factory, the 
switches were constructed as shown in 











DOUBLE-POLE, rotary snap switch at 
top with center operating mechanism 
removed, showing post arrangement. 
The lower view shows the application. 
One switch is equipped with low posts 
whereas the other has the high posts. 


* * *K * 


the sketch. Posts A and B have con- 
tact points at a higher plane (relative 
to the base) than posts C and D. The 
two high posts A and B were removed 
from one of the switches and the two 
low posts C and D were removed from 
the second switch by removing the seal- 
ing wax and unscrewing the screws 
holding the posts in place. The two 
switches were then reassembled, one 
with four high posts and the other with 
four low posts; sealing wax being again 
deposited over the screws. No change 
need be made in the revolving mech- 
anism although only the lower contact 
finger is used in one of the switches 
and the upper in the other switch. 
Cuas. A. PETERSON. 


Chief Electrician, 
Fairbanks Exploration .Company, 
Fairbanks, Alaska. 
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Commutation 


| WAS much interested in the article 
“Defective Commutation” by V. E. 
Johnson in the May, 1928, Industrial 
Engineering, also the previous articles 
and chart diagnosing motor troubles 
and defective commutation, I believe 
by some carbon brush engineer whose 
name I have forgotten. 

But the most prevalent sources of 
trouble, that I have come across 1n my 
personal experience in 25 years I have 
not seen mentioned in either of these 
articles. 

Unbalance is the most prevalent of 
all causes that I have seen. No good 
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mechanic would call it a good job of 
balancing if he found 2 or 3 hp. d.c. ar- 
mature 3 to 1 ounce out of balance and 
running 1,200 or 1,800 R.P.M. The 
simple unbalance is fairly easy to rem- 
edy in a rough way, but how about what 
some people call “static unbalance ?” 

For example a small motor genera- 
tor set, of which we have 2 here, all 
on one shaft between two bearings, 
and an interrupter, for telephone serv- 
ice, on the outside of the bearing and 
screwed in to the centerhole of shaft 
and running nearly #2 in. off center. 

The proper way would be to lengthen 
out the shaft by welding and drill a 
new centerhole on the welded end and 
place the interrupter, after rebuilding 
it, directly on the shaft; because the 
original screwhole on the end of the 
shaft runs eccentric over ¢z in. This 
would mean considerable more machine 
work to pay for at the rate of $2.50 
per hour. Also, the whole armature 
would have to be taken apart with 
only the d.c. armature and commutator 
left on to be balanced; then the auc. 
rotor added and balanced and then the 
split phase switch, also to be balanced, 
and finally the interrupter to add on 
and balance. 

There are no facilities here at hand 
in our own establishment and to the 
best of my own knowledge there is not 
a decent balancing device in any elec- 
tric shop in this city. I have never 
seen one here during my 24-year stay. 

Since the advent of ball bearings, a 
new disease has developed on new mo- 
tors, which causes bad commutation 
and vibration on d.c. motors. 

On some designs, on the commuta- 
tor shaft end, the centerhole is bored 
and tapped for a 3-in. to 4-in. cap screw 
to hold the ball bearing in place. Evi- 
dently, during the process of machin- 
ing, the enlarged centerhole becomes 
eccentric, in relation to the race of 
the ball bearing, on the shaft. After 
completion of winding and connecting 
the commutator is turned and finished 
in a lathe on the eccentric centerholes. 

No amount of doctoring with setting 
of brushes and interpoles will ever stop 
this motor’s excessive sparking there- 
after, until some kind-hearted machin- 
ist, willing to take advice from others, 
turns down the commutators while 
holding the shaft in a steadyrest, in- 
stead of on centers. I have tried twice 
to locate that machinist and failed 
twice. I could do the job easily myself 
if I was given the chance. 

Whenever I call attention to defects 
as described above, the supply con- 
tractors usually say this is one machine 
in a thousand. Excepting fan motors, 
dictaphones, and adding machines there 
are 20 motors in our establishment 
ranging from 4 to 20 hp. All but 
two 4 hp. are d.c. 220v and one d.c. 
110v, $ hp. Out of this batch there are 
seven defective new motors from four 
different manufacturers. So that makes 
seven out of 7,000 are all here in this 9 
story building and 6,993 good ones are 
all elsewhere. VINZENS SPATH. 


The J. K. Gill Company, 
Portland, Ore. 
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Incorrect Mounting 
of Flexible Coupling 
Causes Trouble 


HERE a motor is direct-con- 

nected to a machine by a solid 
or flexible coupling, the driving and 
driven shaft should be as near in line 
horizontally and vertically as is pos- 
sible. Even though a machine is 
aligned almost perfectly when installed, 
more or less misalignment will occur 
after the machine has been in operation 
for a while. 

It will be found, however, that un- 
less a coupling flange is turned true 
after it has been placed on the shaft, 
the key will pull it to a certain extent 
to the key side. For this reason, where 
it is impossible to true the coupling 
flanges, the keys should be in line and 
on the same side of the shaft when the 
flanges are connected together. Some 
men make it a practice, before in- 
stalling a new coupling, to mark it with 
a sharp chisel so held that it will mark 
both halves of the coupling at the same 
time. 

Carelessness in installing a coupling 
was responsible for the loss of a wind- 
ing on a 30-hp. motor used to drive a 
heavy sausage grinder at a local pack- 
ing plant. 

This coupling was of the pin type, 
with a fiber washer 1 in. thick with 
eight holes drilled in it to correspond 
to the pins in the coupling. The fiber 
washer was about 4 in. larger in diam- 
eter than the steel flanges. When the 
coupling was installed it had been 
marked A to A on one flange and the 
fiber washer; about 4 in. further 
around, was B to B on the fiber washer 
and the other flange. Of course this 





located the coupling but made the as- 
sembly slightly more difficult. 

The machine had been disconnected 
and, when reconnected, A, A, and B 
on the other flange had been placed in 
line. The shafts were badly out of line 
and the whole machine vibrated very 
much. The bearings failed and the 
rotor poled; of course, the stator 
burned out. 

The motor was rewound and new 
bearings installed. The writer was sent 
to install the motor. The mechanic 
who had disassembled it had the fore- 
thought to mark the coupling with a 
chisel. The letters originally used had 
become dim. The motor and machine 
were connected as per the chisel marks. 
When the motor was started it looked 
like an electric massage machine and 
sounded like several air hammers in 
operation. 

The manager stated that it always 
ran that way and they proceeded to 
make sausage. When they had a batch 
made up the writer asked permission 
to check the shafting. It was re- 
adjusted slightly and started up again 
but no improvement was noted. We 
then examined the coupling carefully 
and discovered the letters. 

One flange was shifted one hole and 
the whole coupling realigned. The 
operation of the machine was so quiet 
and the vibration so little in contrast 
with its operation before that it seemed 
almost like a different machine. The 
fiber was filed down to the same diam- 
eter of the steel flanges and they were 
filed true, also, while the motor was 
running. A chisel mark was made on 
both the steel flanges and the fiber 
washer so that anyone could reassemble 
the coupling without any trouble. 
Birmingham, Ala. G. H. E. 
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METHOD USED IN REPAIRING A LIFT MAGNET. The magnet 
winding, that is, asbestos covered ribbon wire was reeled as shown 
in A through a set of brushes which revolved at 1,800 r.p.m. to free 
it from insulating compound. Five Transite disks needed were cut 
with the device shown at B. Each disk was cut half-way through, 


then the piece was reversed meeting the first cut. 


In winding, a 


tension block shown at C was used which consisted of a series of 
six 4-in. pipe nipples supported on §-in. rods lubricated with grease. 
Material used in cutting Transite was a 2x2-in. piece of rock elm 
for a handle and a lathe tool sharpened as shown. 


Windsor, Ont., Can. 





L. L. FARRER. 
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ILLUMINATION from all angles 
coming to the working areas of shop 
machinery enables the workman to 
see easily and quickly without hav- 
ing to constantly dodge his own 
shadow. 


PLENTY OF LIGHT without shad- 
ows is provided in this hosiery mill. 
This department uses 5.6 watts per 
square foot in mercury vapor lamps, 
space 8x10 ft. at a height of 11 ft. 








| LIGHTING 
At Work in 








Industry 


THE 300-WATT ° . : . e ‘ q 
Glassteel diffusers . - : ‘ 
: : : EXCLUSIVE USE of local 


in this grinding de- 
partment give an 
intensity of 12 ft. 
candles. They are 
mounted 11 ft. high 
on a_ spacing of 
12x13 ft. 
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light, right, produces dark 
shadows that reduce the 
operator’s ability to see 
easily and quickly. Sup- 
plementing it with over- 
head general illumination 
not only increases’ the 
ability to see well but im- 
proves shop morale and 
lessens the chances of 
accidents and spoilage of 





THIS VIEW represents an average intensity of 
1.5 ft. candles with an eye-wrecking combination 
of glare and gloom produced by improperly 
shaded and positioned lamps. 





THIS DOES NOT look like the same room, but 
it is, except for the new lighting system. The 


intensity is now 5 ft. candles produced by 150- 
watt lamps in R L M reflectors. 











FINE ASSEMBLY WORK requires good illumination with absence 
of distracting shadows. The work in this department is carried on 
under an average intensity of 17 ft. candles. The R L M domes 
are equipped with 300-watt lamps and are mounted 11 ft. above the 
floor on a spacing of 10x12% ft. 


IN THIS TOOL ROOM an inten- 
sity of 18 ft. candles heip highiy 
paid mechanics to turn out more 
and better work. The luminaires 
are Glassteel diffusers with 30°- 
watt lamps. 


HERE THE GLASSTEEL dif- 
fusers with 200-watt lamps are 
staggered on a spacing of 10x12 
ft. with a mounting height of 
10 ft. The intensity is about 
12 ft. candles. 
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THERE IS PLENTY of light for the 
fine finishing that is done.in this depart- 
ment of one of the large automobile 
companies. The units are Glassteel 
diffusers with 500-watt lamps mounted 
on 10 ft. centers. 







THERE IS LITTLE EXCUSE for inaccurate 
workmanship in this tool room. The mercury 
vapor lamps comprising the lighting system con- 
sume 4.5 watts per square foot. The lamps are 
mounted 20 ft. high on a spacing of 10x10 ft. 





















THE COTTON BATTING department of this 
bedding factory is lighted like a ballroom. 
The 300-watt Glassteel diffusers used here are 
fitted with shock absorbers and are mounted 
on 11 ft. 6 in. centers 13 ft. above the floor. 
The intensity of illumination is 17 ft. candles. 







JUST BECAUSE a machine shop covers a large area 
is no reason why it cannot be lighted adequately and 
uniformly all over. 









THE MEN on the night shift in this 
printing plant do not have to strain 
their eyes as they perform their exact- 
ing tasks—a 15 ft. candle level of 
illumination makes that unnecessary. 
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HERE IS ANOTHER automobile plant 
that realizes the value of good lighting. 
In the fender department shown above 
the average intensity is 20 ft. candles 
provided by 300-watt lamps in R L M 
domes. These are mounted 13 ft. from 
the floor on a spacing of 8x10 ft. 











“GOOD LIGHTING” is written all over the 
sewing room of this bedding factory. Shock 
absorbers reduce the effect of vibration on the 
300-watt lamps in Glassteel diffuses. The inten- 
sity is 19 ft. candles. 


A MAGNIFYING GLASS is not needed to make fine 
details visible in this machine shop, which is lighted 
by mercury vapor lamps spaced 15x15 ft. at a mount- 
ing height of 11 ft. 


THIS MACHINE SHOP would be a poor place to practice 
shadow boxing. There are not enough shadows to make it 
interesting. The intensity of 12 ft. candles gives a cheery 
air that is said to be reflected in more and better production. 





NO EYE STRAIN from lack of illumination in this 
radio vacuum tube factory! An intensity of 12 ft. 
candles gives the operators all the light they need for 
the delicate operations involved here. 
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The Helping Hand 
Ae every issue of Industrial Engi- 


neering contains ten or more articles to guide 
you through the intricacies of plant housekeeping 
in the modern manner, there may be a time when 
you cannot find exactly what your specific wants 
require. In that case you have only to write and 
the editors would be glad to help you personally. 

The specialists in our various departments are 
at your disposal, always ready to answer questions 
and give you the benefit of their long and varied 
experience. Very shortly we expect to add to that 
group, a specialist in building maintenance and 
repair. 

Even if your request is an unusual question we 
have the resources and facilities for finding the 
answer. Last year over 1200 readers called upon 
Industrial Engineering’s various departments for 
suggestions, ideas and advice. 
this large number that there are few questions 
about which our advice has not been asked. 

Sometimes you may be hesitant about buying an 
article because you do not see it advertised in 
Industrial Engineering. It may be that the manu- 
facturer does not advertise frequently, or perhaps 
not at all. However, if you write we will be glad 
to extend the helping hand. 











An Old Question Crops Up Again 


VERY little while we receive bitter complaints 
to the effect that there is altogther too much 
profiteering on replacement parts. Nobody will 
question that there is, in the case of some of the 
less reputable manufacturers, a strong tendency to 
charge exorbitant prices for replacement parts 
which are vital and which cannot be obtained else- 
where. But, when the accusation of sharp practice 
is brought against some of the better known manu- 
facturers whose reputation has been established 
through years of fair dealing, it is well to look 
beneath the surface. 

Two complaints of this nature, that recently 
came to our attention, illustrate the point. In the 
one case, the purchaser indignantly pointed out that 
he was able to make the required part in his own 
shop and “‘the cost for material and labor was only 
a little more than half the price the manufacturer 
demanded for that part.” 
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You can see from 


It so happens that patent royalties, tools, power, 
overhead—to say nothing of clerical costs and 
legitimate profit—have here been ignored. 

The second case was one in which a single small 
part of an assembly was wanted, but the manufac- 
turer refused to supply anything but the complete 
assembly—at a price six times what the required 
part itself was worth. True, this is a practice that 
is often abused by the unethical. On the other 
hand, consider the manufacturer’s explanation. 

The assembly, in this case, was one which de- 
manded accurate fitting of the individual parts; the 
careless replacement of any one part would be likely 
to cause trouble. There was, normally, no likeli- 
hood of breakage of the particular part without 
failure of the entire assembly; therefore, it was 
considered the wise policy to supply only the com- 
plete assembly as a replacement. 

It pays to make sure of all the facts, before 
deciding that vou are being “‘stung.” And one of 
the surest safeguards against such a possibility, is 
to buy only from the reputable manufacturer, who 
knows the investment value of good will. 





Check Up Your Motor Loads 


URING the summer months machines and 
departments are oftentimes shifted around in 
many plants in order to meet new production sched- 
ules or make room for new equipment. Again, 
changes of one kind or another may be made in 
production machines to accommodate alterations in 
the product or in manufacturing processes. 

Such changes frequently increase or decrease the 
load on the power drive equipment to a noticeable 
extent. Hence, it is a good plan to check up the 
loads on all drives as soon as possible. 

A load survey of this character is not at all diff- 
cult to make if the proper instruments are available 


‘—as they should be. The value of such a survey 


is that it gives definite information regarding the 
load on every motor and thus renders possible 
intelligent selection of sizes. It also permits check- 
ing the duty of belts, chains and other, mechanical 
drive equipment against the rating. 

Guesswork in the application of motors is a very 
frequent cause of unsatisfactory conditions. Use 
of a motor that is too small is usually revealed at 
once by undue heating or failure to handle the load 
properly. Overmotoring, on the other hand, is not 
so easily detected, but is likely to be more costly, 
as a low power factor, with all of its disadvantages, 
is certain to follow if squirrel-cage motors are used. 

Motors, in common with all other equipment, 
operate at their highest efficiency when loaded to 
approximately full rating. A load test is the surest 
way of determining whether or wher thts cordrtron- 
is being fulfilled. 
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R aising the Level of. 


How the Fisher Body Company Obtains Lighting 












body construction, all work was 

executed under daylight. Par- 
tially finished jobs were arranged as 
close to window areas as possible and 
maneuvered to take the best advan- 
tage of the natural light. The central 
areas of the plant were used for stor- 
age. Artificial illumination ranging 
in intensity from 2 to 6 foot-candles, 
was to be found in most plants. 

The ever-increasing demand for 
inclosed bodies forced the manufac- 
turers to seek more working space and 
more efficient use of the space avail- 
able. Asa result of study and grad- 
ual development, we have today a 
system of production prevalent in the 
automotive industry, commonly called 
“mass production,” or as applied to 
the manufacture of automobile bodies, 
“progressive production.” 

In this system the greater part of 
the floor area is work area, the amount 
of space devoted to stock being re- 
duced to the minimum consistent with 
good practice. The majority of the 
operations are performed along con- 
veyors. These conveyors are placed 
without regard to daylight facilities 
and it is the illuminating engineer’s 
problem to provide artificial illumina- 


[: THE early days of automobile 
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Types of Their Work 


By E. F. LABADIE 


Assistant Electrical Engineer, 
Fisher Body Corporation, 
Detroit, Mich. 


tion of such intensity that the work 
can be performed with as great facil- 
ity as was formerly the case under 
daylight illumination. 





THE UNUSUALLY ex- 
acting requirements met in 
automobile body building 
have led this industry to 
adopt, for many operations, 
levels of illumination that 
are considerably higher than 
those ordinarily found in 
industrial plants. In _ his 
discussion of the practices 
followed in illuminating the 
various departments in the 
world’s largest body build- 
ing plants, Mr. Labadie ex- 
plains what some of these 
problems are and how they 
have been solved. 
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That Approaches the Ideal for Various 


Fig. 1—The wood- 
working mills are 
generally lighted by 16-in. 
R. L. M. dome refiectors 
equipped with 200-watt 
lamps. The units are 
spaced on 10-ft. centers 
and mounted from 10 to 
15 ft. above the floor. 


An automobile body shop com- 
prises the following major depart- 
ments: (1) Dry kilns, (2) mill, (3) 
press shop, (4) metal shop, (5) un- 
derbody shop, (6) paneling depart- 
ment, (7) paint department, (8) trim 
department, (9) glass department, 
(10) final assembly. 

This listing of departments repre- 
sents the progress of materials in the 
proper sequence during the course of 
fabrication, the mill and press shop 
being parallel. The glass department 


-is excepted from this arrangement, as 


it is a department by itself and feeds 
its finished product to the final as- 
sembly lines. 

Taking up the various departments 
from the standpoint of the lighting 
problems encountered, it was found in 
lighting dry kilns by placing outlets 
inside the kiln proper, that the con- 
duit and wires were destroyed within 
a year, by the action of the acid 
vapor. Therefore, a system of flood- 
lighting the aisleways in the kilns 
from positions adjacent to the kilns 
was resorted to. As the area adjacent 
to the kiln doors is under roof, 16-in. 
R.L.M. domes are satisfactory when 
mounted at the proper angle. 

The mill, from the illumination en- 












gineer’s viewpoint, is a one-story 
building of. mill-type construction, 
well lighted by daylight entering 
through skylights in the sawtooth roof 
and windows on three sides of the 



















FIG. 2—EITHER Glassteel dif- 
fusers or mercury vapor lamps are 
used in the paneling department. In 
the department shown here the 
diffusers are mounted 6 ft. from 
the center line of the conveyor, 10 
ft. apart and 7 ft. 6 in. from the 
floor, measuring from the rim of the 
reflector, 


FIG. 3—GENERAL ILLUMINA- 


TION of about 22 foot-candles in 
peo aisleways is used in the press 
shop. 
reflectors equipped with 1,000-watt 
lamps are used. They are mounted 
40 or 50 ft. from the floor, on a 
spacing of 20 x 20 ft 


Here high-mounting-height 





FIG. 4—TUNNEL-TYPE spraying booths 
are illuminated by  Projectolite units 
(Benjamin Electric Manufacturing Com- 
pany), equipped with 300-watt lamps. These 
units are mounted outside the booth, the 
light being directed through the glass sides 
upon the work. 


* * * * 


inclosure. Operations are such that 
a source of general illumination to 
supplement daylight on cloudy days 
and late afternoons gives the most 
satisfactory results. A level: of illu- 
mination averaging 14 foot-candles is 


ot | A reificial [Vumtination 


adhered to in most plants. The equip- 
ment is usually 16-in. R.L.M. domes 
with 200-watt, white-bowl lamps, 
spaced on 10-ft. centers at a mount- 
ing height of from 10 to 15 ft. A 


view of one of our mills is shown in 
Fig. 1. 

Bandsaw operators are the only 
workers who require local lighting 
equipment. The physical properties 
of the stock they are cutting are such 
that shadows at the point of contact 
of the saw with the stock are sure to 
result from any general lighting 
scheme, no matter how the equipment 
is arranged. It is necessary to place 
a light within 6 in. of the work; so a 
sewing machine reflector with a 50- 
watt lamp is mounted on the: saw 
frame. 

The press shop, where metal panels, 
fenders, and all metal stampings are 
turned out, consists of a series of five 
or six craneways each 60 ft. in width 
and 400 ft. in length. The sidewalls 
are usually steel columns framing 
window sash, and the roof, which is 
50 ft. from the ground level, is of 
sawtooth construction. 
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This shop is well filled with toggle 
presses of all sizes, arranged, as 
shown in Fig. 3, in rows parallel to 


the line of columns. A system of 
general illumination is used in the 
press shop, with the equipment sus- 
pended on a level with the lower 
chords of the roof trusses. This 
mounting height of 40 or 50 ft. makes 
it necessary to use high-mounting 
height reflectors. Using a 20x20-ft. 
spacing and 1,000-watt lamps, a level 
of illumination of 22 foot-candles is 
obtained in aisleways and 8 foot-can- 
dles under the jaws of the presses. 
Reflectors are now being designed to 
accommodate 1,500-watt lamps and 





when these are on the market, 32 
foot-candles will be used in this shop. 

The finished wood parts are as- 
sembled in the underbody shop into a 
skeleton framework, and the metal 
panels are fastened to this framework 
in the paneling department. 

All work in the paneling depart- 
ment is done by conveyors that keep 
the jobs moving at a predetermined 
speed, depending on the day’s sched- 
ule. 

As most of the work is in the ver- 
tical plane, the lighting units are hung 
so as to give the best results in this 
plane. Mercury vapor units are 
mounted 6 ft. from the center line of 
the conveyor, 10 ft. apart and at a 
height of 6 ft. 3 in. from the floor to 
the lowest point on the unit. When 
Glassteel diffusers are used they are 
arranged in a similar manner, with 
the exception that the mounting height 
is 7 ft. 6 in. from the rim of the 
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reflector to the floor. Although such 
an arrangement of lighting units does 
not give ideal illumination, it has the 
advantage of using stock equipment 
made by competing manufacturers. 
Fig. 3 shows a view in the paneling 
department of one of our body plants. 

The illumination of spray booths is 
of prime importance. In the tunnel 
type of booth now in use, there is no 
daylight; so artificial illumination 
must be relied upon entirely. Expe- 
rience proves that from 60 to 80 foot- 
candles of light are necessary for 
spraying. The unit used in this work 
is the Projectolite, made by the Ben- 
jamin Electric Manufacturing Com- 
pany, Chicago, Ill. It was designed 
especially for body work and is the 
only unit we have found that will give 
an even illumination over the entire 
surface of the body. It is also the 
only unit we know of that will give 
the 60 to 100 foot-candles used in 
some operations, with any economy of 
energy. The arrangement of the out- 
lets is illustrated in Fig. 4. 

The painted surface must first be 
sanded to remove all unevenness be- 
fore applying the Duco. This opera- 
tion is referred to as “wet sanding,” 
water being used to keep a cutting 


surface on the sandpaper and to pre- 


vent lead poisoning of the men. 


Glassteel diffusers with 300-watt 
lamps, spaced 8 ft. apart along the 
conveyor, are used as the source of 
light. An average of 25 foot-candles 
results from this arrangement. When 
the undercoats are sufficiently sanded, 
the Duco is applied and then air dried, 


FIG. 5—FOR SATISFAC- 
TORY oil sanding of the 
Duco coat, at least 60 foot- 
candles of illumination must 
be provided. Tests have 
shown that 100 foot-candles 
would be_ desirable. Pro- 
jectolites equipped with 300- 
watt lamps are used 
for this work. They 
are mounted 7 ft. 6 
in. from the center 
line of the conveyor, 
on a 5-ft. spacing and 
at a height of 7 ft. 
3 in. from the floor. 
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FIG. 6—DETAILS of trim line trolley. Sketch A shows the method 


of supporting the two trolley lines. 
B and C are end and plan views respectively, of the 


20-ft. centers. 


collector that is placed across the trolley lines. 


The supports are located on 


The connection 


scheme is shown in D. A lampbank or resistors placed in series 
with the line limits the current in case of short circuit and prevents 
blowing of fuses. 
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after which the surface receives 
another sanding, usually called “oil 
sanding.” This operation requires a 
minimum of 60 foot-candles of light, 
and experiments show that 100 foot- 
candles are desirable. 

A Projectolite with a 30-watt lamp 




















is the luminaire used in this work. 
The outlets for these units are spaced 
8 ft. 6 in. from the center line of the 
conveyor, and 5 ft. apart along the 
length of the conveyor, with a mount- 
ing height of 7 ft. 3 in. to the lowest 
point on the reflector. Such an instal- 
lation is shown in Fig. 5. 

For the majority of the operations 
that are necessary in trimming a body, 
general illumination of 20 foot-can- 
dies is sufficient. Here the R.L.M. 
reflector is very satisfactory, although 
Glassteel diffusers are sometimes 
used. For special operations, a local 
drop light is furnished and is fastened 
to the head-lining of the body. This 
drop light receives its energy from an 
overhead trolley consisting of two No. 
1/0, figure 8 trolley wires suspended 
from the ceiling on suitable supports. 
A simple collector is placed across 
these trolley wires and dragged along 
as the body on the conveyor moves 
forward. Some of the details of this 
arrangement are shown in Fig. 6. 

It will be noted that four 1,500- 
watt lamps or suitable resistance units 
are placed in series with the line. 
This resistance furnishes an inexpen- 
sive, current-limiting device in case of 
an accidental short circuit. 

The final operation in body building 
is polishing and touching up. This 
work is executed under the same type 
of lighting as is used in oil sanding. 















Automatic Pump Controi 


Its Applications and Advantages 


Triplex pump and con- 
troller which_ supplies 
pressure to a hydraulic 
press for, assembling 
radiators. 


ANUFACTURING plants 
M were among the first to adopt 
automatic control for their 
pumps. The use of large quantities 
of water and water under high pres- 


sure, but with a demand which varies 
over a wide range at different times, 





TWO VERTICAL PUMPS and automatic starters in 
an old steam sewage pumping plant at Fordson, 
Michigan. 


made it to their advantage as a power 
saver to have the pumping equipment 
working only when water was being 
used. Float switches, pressure regu- 
lators and altitude gauges, all have 
found a place in industry. 

At the Niagara Radiator Com- 
pany’s plant in Chicago, radiator sec- 
tions are first tested separately at 120 
pounds per square inch. Then these 





sections are assembled on a hydraulic 
press, which squeezes them together 
by exerting a pressure of 18,000 
pounds. Supplying the water pres- 
sure to this press in a six-inch triplex 
pump on which the motor is started 
and stopped automatically through an 


By 
L. S. MONROE 


The Electric Controller and 
Manufacturing Company 





tity of gasoline left in the fuel tank 
which must be removed before the 
car is shipped. On the loading plat- 
form there are a number of hoses 
which resemble those at a filling sta- 
tion and it is through these that the 
gas is removed. Beside each hose is 


THIS IS THE ROPE and lever method for pressing 
the push button of the vacuum pump which drains 


the gas tank of an automobile before shipment. 


automatic compensator by a pressure 
regulator. This regulator is set to 
hold the water pressure between the 
limits of 95 and 120 pounds. This is 
a typical industrial application. 

There is an interesting application 
of remote control at the plant of the 
Durant Motor Company in Lansing, 
Michigan. After a car has passed 
final inspection, there is still a quan- 
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* * *K * 


a rope which, when the operator pulls 
down on it, starts a vacuum pump in 
an adjacent room and causes the gaso- 
line to be sucked up through the hose. 

Pumps which provide protection 
against fire may not be called upon to 
work, except on test, for months at a 
time, yet they must always be ready 
to run without a second’s delay. It 
is for this reason, no doubt, that fire 
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pumps are always installed and kept 
up so well. 

Locomotives on the Florida East 
Coast Railway are burning oil so an 
oil tank takes the place of the coal bin 
usually seen on a locomotive tender. 
At Key West, Florida, oil is unloaded 
from tank boats and stored in tanks. 
From there it is loaded into tank cars 
for distribution along the line, into 
locomotives for fuel and into other 
boats. 

Mining engineers have a continual 
fight against the flooding of their 
mines with water. One Pennsyl- 
vania coal mine reports that they have 
to pump twenty tons of water for 
every ton of coal mined. They have 
recently built an automatic pumping 
station five hundred feet underground 
for handling this water. The sump 
to which all water drains is the foot 
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falls in the sump, their sequence of 
operation .being changed daily to 
equalize the wear on each unit. 

If for any reason, the water con- 
tinues to rise in the sump even after 
the third pump has started to work, a 
fourth altitude regulator sets off an 
alarm above ground to warn of the 
danger. The fifth regulator is on the 
discharge column through which the 
water is pumped from the mine to the 
surface. It isso set that it will sound 
an alarm and shut down all the pumps 
should a break appear in this column. 
This prevents any possibility of the 
pumps flooding the mine through a 
broken discharge line. Each pump 
and motor bearing is protected by 
thermal relays so that a warning of 
an overheated bearing will be given 
in time to prevent damage. 

One may find automatic pumping 













Automatic 
< etsOlur 


A DIAGRAM showing equipment used to prevent spasmodic 


pulsations in water lines. 


An air cushion tank is placed 


between the discharge line and the regulator to prevent in- 


termittent stopping of the pump. 


(Above)—A view in the 


Associated Oil Company’s fire pump station at San Francisco 
showing arrangement of electrical pumps and equipment. 


* Ox 


of an old slope in the mine which has 
been so sealed off from the pump 
chamber that the water can rise sixty- 
five feet in it without any flooding of 
the chamber. Five altitude regulators 
are the brains of the control and pro- 
tective system. Three of these start 
and stop the three pumps progres- 
sively and automatically through slip 
ring starters, as the water rises and 
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stations in peculiar places. There is 
one at the end of a tunnel, which 
passes under two cemeteries in De- 
troit. The route of the 48-inch steel 


‘pipe line that serves water consumers 


on the east side of Detroit, passes 
directly across Mt. Elliott and Elm- 
wood cemeteries. Rather than go 
around, the city engineers constructed 
a tunnel under these cemeteries by 


sinking a vertical shaft sixty feet deep 
at the western end, and a similar shaft 
forty feet deep at the other end and 
then joining these shafts by a brick 
tunnel. This tunnel slopes to the west 
so a sump was built at the bottom of 
the west shaft to collect all drainage 
water. It is here that the pumping 
equipment is located. A vertical cen- 
trifugal pump is in the sump, while 





WATER STORAGE TANKS at shops 


of C. & O. Ry., Hyntington, W. Va. 
These are automatically supplied with 
water from treatment tanks a mile and 
a quarter away and have a float 
switch control. 

* *x * 


the motor is placed above the water 
line. Beside it is the automatic com- 
pensator that starts and stops the 
pump motor to keep down the water 
in the sump below. The roof over 
this pumping station is the man-hole 
cover in the surface of the street. 

An installation quite similar to this 
but for an entirely different purpose, 
is also part of the Detroit water dis- 
tribution system. At Pleasant Ridge, 
a suburb north of Detroit, the pres- 
sure in the water main is not sufficient 
to take care of the heavier demands 
when the peak loads come on, so a 
booster station was installed. As 
Pleasant Ridge is a residential sec- 
tion, it was not thought advisable to 
erect a building to house this station. 
As the only alternative, the pumping 
plant, a concrete room ten feet square, 
was put under ground. Its only en- 
trance is down through a man-hole in 
the street. 

The city of New Orleans, though 
an unusual city in many ways, is espe- 
cially unusual from the standpoint of 
drainage. It is said that every drop 
of rain that falls in New Orleans 
must be lifted out of the city, because 
the ground is below the level of the 
surrounding waters. This means that 
dozens of pumps must spring into 
action after every rain storm and it is 
to the credit of the city engineers that 
New Orleans is always dry under 
foot. 
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THE AUTOMATIC CONTROLLER 
shown here. saved the rebuilding of 
a village water system by permitting 


more frequent starting of the water 
pumps than was possible with manual 
control. It holds narrower limits of 
pressure with fewer peaks of pressure 
which the system would not stand. 


*k ke *k x 


Almost every city has this same 
problem to contend with in a lesser 
degree but it is handled so quietly and 
automatically that the ordinary citizen 
is not aware that a problem exists. 
The elimination of railroad grade 
crossings and the consequent lower- 
ing .of. street levels has demanded 
many ‘new automatic pumping sta- 
tions to carry off the water that natur- 
ally flows down hill from both direc- 
tions and collects in the street under 
these bridges. A sump is usually built 
under the street at each of these via- 
ducts. A float switch in the sump 
below the street level starts the pump 
through an automatic compensator 
when the water rises above a certain 
level and shuts down the pump again 
when the water has dropped. 

Another problem confronting every 
modern city is that of sewage disposal 
and, whether sewage is reduced to 
fertilizer in a treating plant or simply 
emptied into a river, pumps play a 
part in that disposal. 

The city of London, Ontario, has a 
sewage pumping plant which is a 
model in every respect. At some 
times, this section of London is below 
the high water level in the River 
Thames so it is necessary to siphon 
the sewage under the river and then 
raise it forty feet to empty it into the 
main gravity outfall to the sewage 
disposal plant a mile down the river. 
The pumping station is built hex- 
agonal in shape and of pressed brick 
with a beautiful white tiled interior. 
The sump from which the pumps 
draw the sewage is under ground and 
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so completely enclosed that not unless 
you have been told the purpose of this 
pumping plant, do you suspect what 
material itis handling. 

Four ten-inch centrifugal pumps, 
each driven by a 35 hp. motor, handle 
the pumping and as the demand varies 
over a wide range at different hours, 
automatic control is an important fea- 
ture of this outfit. Four float switches 
working through four automatic com- 
pensators, control the operation of 
these pumps. 
set to give progressive starting as the 
sewage rises in the sump and the re- 
verse as the inflow falls off. To 
equalize the wear on all pumps, a 
selector switch is arranged to change 
the sequence in operation of the 
pumps. This is changed daily. 

Everywhere, steam driven pumps 
are being replaced by electrically 
driven pumps with automatic control. 
Usually the old buildings are razed 
and the equipment sold for junk. 

Railroad operating men are rapidly 
changing over their wayside pumping 
stations to automatic operation, thus 
relieving the keepers of these “hermit 
outposts” of the constant starting and 
stopping of steam-driven pumps, the 
continual firing of boilers, the watch 
day and night on the targets that in- 
dicate water levels in the storage 
tanks. 

Three methods of electrical control 


are in favor today for use at railroad 


wayside pumping stations. The first 
of these is suited to southern railroads 
where freezing temperatures will not 
interfere with the use of a float on the 
surface of the water in the storage 
tank. This float, a hollow cylinder or 
sphere, is connected by a chain to the 
arm of a float switch. As the water 
level changes, this chain moves the 
arm of the switch up or down and 
opens or closes the switch at the two 





A DRY WELL at the edge of the Ohio 


River. Centrifugal pumps, placed at 
the bottom, are always below the water 
level in the river, thus getting rid of 
the problem of priming the pumps. 





The float switches are . 





desired extremes of the water level. 
This float switch acts just like a push 
button does on its control circuit to 
start and stop the motor that drives 
the pump. After such a system was 
installed at the Leeds, Alabama, sta- 
tion on the Central of Georgia Rail- 
road they were able to do away with 
three shifts of station attendants and 
they also abandoned and tore down 
one of the two storage tanks at that 
point. 

Up North where freezing prevents 
the use of a float switch in out-of- 
door tanks, a pressure gauge which 
registers the height of a column of 
water is used. Electrical contacts 
which operate through the needle of 
the gauge are so built that they can 
be set at the desired low and. high 
limits of the water in the tank. This 





AN AUTOMATIC pumping equipment 
in a wayside station on the Central of 
Georgia Railway, Leeds, Alabama. A 
float switch in the tank controls the 
water level. 


* * * * 


gauge or pressure regulator forms a 
part of the electrical control circuit 
by which the water pump is started 
and stopped to keep the tank filled. 

A modification of this system is 
necessary where the surge of the 
water in the pipes when the pump 
starts up, is sufficient to cause spas- 
modic pulsations of the regular needle 
and consequent spasmodic starting 
and stopping of the pump motor. Be- 
tween the regulator and the discharge 
line from the pump, an air cylinder is 
set in. This; acts as a cushion to 
absorb the pulsations of the water so 
that a more even pressure is recorded 
on the gauge. Very close control is 
possible by this means. 

On all of these systems of control, 
push button, float switch and altitude 
regulator, an automatic compensator 
automatically accelerates the pump 
motor to full speed when the control 
circuit is closed. A regular visit of 
inspection is all that these automatic 
pumping stations require. 
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Method of mounting resistance coils between‘steel end- 


plates secured to slate panel. 


LTHOUGH there are several 
A ts of variable-speed d.c. 
motors with ranges of speed as 
high as 1 to 4 on the market today 
the initial cost of such a motor with 
the necessary control box seems 
rather high to most plant engineers 
as compared to that of the common, 
small shunt motor with only about 
25 per cent speed variation. On new 
equipment where a wide range of 
speeds is a big advantage it is 
assumed that these new types of 
variable speed motors will soon pay 
for the difference in cost over a plain 
shunt type. However, there are old 
motors in use at present of the slow- 
speed class, which if not loaded 
beyond their rated capacity already, 
could be made to cover a much wider 
range of speeds with the control box 
changed over to give the necessary 
field resistance. 

A hammering machine with sepa- 
rate motor-driven feed was recently 
brought to the writer’s attention to 
devise some way of producing a speed 
variation to accomodate from 15 to 
45 pieces per minute fed through the 
hammering dies. It was equipped 
with a 4-hp., 600-r.p.m. motor hav- 
ing a starting box with the usual 
25 to 30 per cent speed control by 
means of field resistance. Therefore, 
to get the desired range of speeds 
it was necessary to resort to changing 
the drive pulley and the motor belt 
quite frequently. As the girl operat- 
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ing the hammering machine could not 
do this alone, much time was lost each 
day in changing from one size of 
piece to another whenever a great 
change in speed was required. 

An ammeter test on the feed-drive 
motor proved it to be only about 60 
per cent loaded on the average operat- 
ing demand. A survey of the shop dis- 
closed another slow speed motor rated 
at 300 r.p.m., which could be easily 
exchanged for the one on the ham- 
mering machine; the desired driven 
speeds in each case being obtained by 
a rearrangement of pulleys. 

Having no other instruments avail- 
able than a high-reading voltmeter 
and a low-reading ammeter it was 
necessary. to resort to the following 
“home made” testing outfit to deter- 
mine what speed range could be 
safely obtained and calculate the nec- 
essary field resistance. 

First, the machine was operated 
with normal load on feed machanism, 
the ammeter being connected in series 
with the shunt field coils only. A 
reading of 0.7 amp. at 112 volts on 
the motor line indicated a field resist- 
ance of approximately 165 ohms. 
The speed was then about 300 r.p.m. 
Then a 75-watt, 120-volt Mazda 
lamp was put in series with the field 
and the speed again taken. Further 
combinations of 75-, 40- and 25-watt 
lamps were tried, always increasing 
the total external field resistance 
until the ,brushes began to show a 
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Consulting Engineer, 
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HOW a greater speed 
range can be obtained with 
the standard d.c. motor by 
the simple expedient of 
changing over the control 
box, provided that the 
motor is not loaded to its 
rated capacity. 


slight sparking. The last speed taken 
just before this point, at which no 
sparking occurred was then taken to 
be the maximum at which the motor 
could be safely run at this load. The 
resistances of the lamps used were 
assumed from their rating, since 
there was no accurate means avail- 
able to determine their actual resist- 
ance, and from the figures of field 
resistance and motor speeds thus ob- 
tained a curve was plotted as shown 
in Fig. 2. From this, it was a simple 
matter to determine the amount of 
external resistance necessary for the 
various motor speeds desired within 
the range found practical in the above 
tests. 

The starting box used with this 
motor had 16 points of field resist- 
ance available. It was of the com- 
mon type wherein the handle is first 
moved to the right to cut out starting 
resistance when the lower half of the 
handle is held in that position by a 
no-voltage release magnet while the 
outer part may then be moved to the 
left to increase the field resistance as 
desired. 

The old unit was removed and a 
new one designed along the lines of 
that shown in Fig. 1. The end plates 
were made from some scrap pieces 
of mild sheet steel. The coil tubes 
were made from old, standard por- 
celains, 7% in. outside diameter, which 
were cut to. proper length of 6} in. 
by grinding a groove around the tube 
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with a carborundum. wheel and care- 
fully breaking the pieces off in a 
vice at this groove. It is not at all 
diffcult to secure a very clean break 
in this manner, although ends require 
some grinding afterward to bring all 
the tubes to a uniform length. 

By calculating the approximate 
field current for each point of resist- 
ance it was found that No. 30 
wire would amply carry the current 
required for the first three steps of 
resistance, each step requiring a sepa- 





had a lot of these beads on hand, left 
over from some resistance-unit re- 
placement job. 

The installation of the rebuilt box 
soon marked an increase in output 
as it did not take the operator long 
to make the most of this new and 
easy way of changing speed over a 
wide range, so as to use of the fastest 
feed consistent with the style of piece 
being hammered in each case. After 
several weeks of constant operation 








test” on the field of this motor. 
To secure all this resistance, twelve 
porcelain tubes were required, ar- 
ranged similarly as shown in Fig. 1. 
but with layers of five, four and three 
tubes. The first eight steps of resist- 
ance were of No. 32 Advance wire 
wound on four tubes with middle 
taps; the next six were of No. 34 
wire, one tube for each unit while 
the last step required two tubes to 
carry the necessary number of turns, 
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coated with Bakelite varnish and 
properly baked in an electric oven, 
not for insulating properties so much 
as to hold the turns in place should 
the wire ever expand considerably 
with any possible overload from at- 
tempting to use this box in the future 
with a slightly larger motor. The 
leads to the switch points were made 
with No. 18 enameled magnet wire, 
on which were strung regular por- 
celain insulating beads. Asbestos 


covered wire could be used just as 
well, but in this case the electrician 





the commutator has shown no ill 
affects from added sparking due to 
field distortion at the higher speeds. 

The results obtained from the first 
box were so gratifying that a second 
one was soon rebuilt to speed up the 
feed motor on another hammering 
machine. The particular machine 
was already equipped with a com- 
paratively slow-speed motor, which 
normally ran about 435 r.p.m. with 
112 volts on the line and the usual 
load of feed mechanism. Fig. 3 shows 
the curve plotted from the “lamp 
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or its equivalent, for the electrician 
to change over one box. Of course, 
it requires a slow-speed motor. 

In this connection it might be well 
to consider, whenever the armature 
of a motor has to be rewound, if it 
would also pay at that time to have 
the field rewound to bring the speed 
down and use the motor for variable- 
speed work thereafter at a lower 
rated horsepower. -Almost every 
shop has some machine where a 
small motor with a wide-speed range 
can be used to operate that machine 
more efficiently. 


531 





























































~ New EouipMENT 


For Plant Operation and Maintenance 





Industrial plant executives concerned with the selection and 
operation of mechanical and electrical equipment will be in- 
terested in these new devices which are designed to improve 
plant operation or reduce operating and maintenance costs. 


Lathe Boring Bar 


OMETHING new in boring and 

turning bars is now being offered by 
the Scully Steel & Iron Company, 2364 
South Ashland Avenue, Chicago, IIL, 
known as the Scully adjustable boring 
and turning bar lathe. 

In addition to boring and turning 
these bars can be used for both internal 
and external threading. 

The bars are one-piece construction, 
made of special alloy steel with ends 
heat-treated. The holders are made so 
that the bars can be adjusted over a 
large range. A large bearing surface 
in the holder for the bars insures the 
bars being held very rigidly. 

By replacing the holder the largest 
piece that the lathe will swing can be 
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Scully Steel & Iron Company Adjustable 
Boring and Turning Bar 


turned and the bars are always held 
parallel with the center of the lathe. 

These bars can be obtained in several 
different steps, ranging from extremely 
small tools to very large bars, to fit over 
toolposts or into cross-slides. 


—@—_——_ 


Totally Inclosed Motor 


NEW type totally inclosed fan- 

cooled electric motor is being 
marketed by the Cleveland Electric 
Motor Company, Cleveland, Ohio. 

This new motor is built with a double 
shell. The inner shell, which contains 
the entire motor, is completely in- 
closed and entirely dustproof. This 
inner shell is mounted in the outer shell 
so as to allow a free air space between 
them—the shaft passing through both. 
One end cover of the outer shell is pro- 
vided with a hole for admitting air. At 
the end away from the motor pulley a 
fan is mounted in the space between the 
inner and outer end cover. This draws 
in a steady current of air through the 
holes already mentioned and blows it 
over the outer surface of the inner shell. 

The makers state: that this type of 
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Cleveland Fan-Cooled Totally Inclosed 
Motor 


motor permits practically the same 
rating for a given frame’ size as an open 
type motor; and that it is covered by 
the Cleveland “Security” Standard 
three-year guarantee as in the case of 
the company’s open type “Security” 
motor. : 





High Speed Grinder 


NEW machine especially designed 

and built for high speed grinding 
and snagging is just now being intro- 
duced by its makers, The United States 
Electrical Tool Company, Cincinnati. 

According to the manufacturer, a 
speed of 9,500 surface feet per minute 
is obtained on this machine with wheels 
30 in. in diameter, having 24 or 3-in. 
face, 18-in. hole, and operating on 40 or 
60 cycle. When worn down to 24-in. 
diameter, the wheel turns at 7,500 
s.f.p.m.—or an average of 8,500. On 
25 and 50 cycle circuits, 24-in. wheels 
with 24 or 3-in. face and 12-in. hole 
are recommended, giving 9,200 s.f.p.m. 
This machine is furnished for 220, 
440, 550 volts 2 or 3-phase a.c. and 
220 volts d.c. 

The motor is 15 hp., designed for 
heavy duty grinding service, and built 
to A.I.E.E. specifications. It is rated 
for continuous service at full horse- 





“U. S.” High Speed Grinder 






power with a temperature rise of 40 
degrees, and with a momentary overload 
capacity of more than 100 per cent. 
This “U. §. Hispeed Snagger” is 
built to American Engineering Standard 
code of safety. The wheel flanges are 
keyed to the shaft, and securely clamped 


to the wheel by cap screws. Structural 
steel safety hoods over the wheels are 
built for wheel speeds of 10,000 s.f.p.m., 
and the doors on the safety hoods are 
also fastened on by cap screws. 

The shaft is made of nickel ‘steel, in 
one piece, and: mounted on four heavy 
duty ball bearings in dust-proof hous- 
ings. Similar high quality materials 
and rugged construction is observed 
throughout the machine, it is added. 


——_>———_ 


Timber Sawing Machine 


MOTOR driven saw known as the 
“Wolf” Portable Timber Sawing 
Machine has been introduced by the 
Reed-Prentice Corp., Worcester, Mass. 
The machine consists of four pieces of 
special saw steel, heat treated and 


riveted together with a slot around the 
edge providing a track for the saw 
lengths to-travel. The motor or driving 
apparatus is located on one end of the 
frame. 

The manufacturer 


states that the 





“Wolf” Portable Timber Sawing Machine 


motors especially designed for this pur- 
pose include an air machine, and electric 
motors of both a.c. and d.c. type. 
The saw lengths are made of high grade 
steel, electrically heat treated and easily 
replaced. The link pins are stationary 
in the cutter teeth and the raker teeth 
pivot on hardened steel bushings so that 
there can never be any weakening of the 
chain due to wearing of the pin. All 
replacement parts are interchangeable. 
All bearings are of the double row 
type lubricated hy a light grease. An 
oil reservoir in the saw frame assists in 
lubricating the chain. The upper sec- 
tion of the saw teeth has a guard which 
passes through the cut with the saw. 
The strength of the chain in relation 
to the pull of the motor gives a very 
liberal safety factor, while a shear pin 
on the sprocket shaft protects the ma- 
chine from sudden shocks or strains. 

A foot control switch, convenient to 
operate, housed in a composition alumi- 
num and copper casting, is provided for 
the a.c. motor drive. On the air and 
d.c. drive the control is mounted on the 
motor end of the saw. A specially de- 
signed 3 point plug in a rugged housing 
permits reversing the motor of the 
a.c. Saw. 
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Pilot Light Receptacle 


TWO-GANG, ready-wired, solid- 
plate, duplex receptacle and bulls- 
eye pilot light combination has been 
released for sale by Pass & Seymour, 
Inc., Solvay Station, Syracuse, N. Y. 
The lamp directly behind the bulls- 
eye lights when a connection is made 
to either receptacle. 
The face of the receptacles has been 
especially designed to facilitate easy in- 
sertion of attachment plugs. 





Heavy-Duty Oil Circuit 
Breaker 


Obey of the distinguishing features 
of the new FKR-55 oil circuit 
breaker recently developed by the Gen- 
eral Electric Company, Schenectady, 
N. Y., is that the contacts of all three 
phases are housed in a single tank 
drawn from heavy sheet steel and fitted 
with a dome-shaped cover and bottom. 
The cover is held to the tank by short, 
heavy bolts and a special flange is pro- 
vided to make the joint oil- and gas- 
tight. This construction results in a 
tank which, it is claimed, will not distort 
in any direction under the pressures en- 
countered in service, whereas the loca- 
tion of all three breakers together results 
in a considerable saving in installation 
space. 

The new breaker has been especially 
designed for heavy duty at 7,500 and 
15,000 volts, the normal current ratings 
at these voltages being from 400 to 
3,000 amp. 

The breaker contacts are operated as 
a unit by means of mechanism within 
the tank cover. 





General Electric FKR-55 Oil Circutt 
: Breaker 
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Flammable Vapor Indicator 


N INSTRUMENT, known as the 

F-M continuous flammable vapor 
indicator designed to continuously in- 
dicate the degree of inflammability or 
proximity to explosive conditions, of 
combustible gases or vapor liberated in 
processes such as lacquering, japanning, 
etc., is now being marketed by the Mine 
Safety Appliances Company, Braddock 
Avenue and Thomas Boulevard, Pitts- 
burgh, Pa. 

The principle of operation according 
to the manufacturer is as follows: the 
sample to be tested is led continuously 
to the apparatus where it passes 
through a small heating coil maintained 
at approximately the oven temperature, 
thereby preventing the condensation of 
any vapor. It then passes through the 
flash-back arrester which prevents the 
propagation of a flame to the main 
gaseous mixture, should an explosive 





F-M Continuous Flammable Vapor 
Indicator 
concentration be present. The sample 


then enters the detector unit. 

The detector unit consists of a short 
piece of asbestos tubing incasing a 
thermocouple, the whole being sur- 
rounded with a small electric heating 
coil. The warm junction of the thermo- 
couple is activated by means of platinum. 
The heating coil is operated at approx- 
imately 500 deg. F. The sample, on 
coming in contact with the detector unit 
is heated to temperatures sufficient to 
cause combustion which is activated by 
the catalyst. This combustion raises 
the temperature in excess of that when 
air only is being drawn through, caus- 
ing an electrical current to be set up 
on the thermocouple which is measured 
by a millivoltmeter. 

The degree of increase in temper- 
ature, and correspondingly the amount 
of electrical energy produced, is pro- 
portional. to the amount of flammable 
vapor present. The _ millivoltmeter 
reading therefore gives a direct indica- 
tion of the percentage of an explosive 
mixture in the sample under test. 





Kerosene-Gasoline Furnace 


A style furnace equipped with a 
burner of new design has been in- 
troduced by Otto Bernz Company, Inc., 
Newark, N. J. 

According to the folder issued 
describing this furnace, the top plate is 
made of malleable iron and is fitted with 
an attachment for holding soldering 
irons. The end parts are made of heavy 


steel rods which reinforce the entire 
furnace. The pump measures | in. in 
diameter and is of the patented Never- 
Leak style. A malleable iron arm ex- 
tends from one of the uprights across 
the furnace to hold the burner shield in 
place. It is also added that the furnace 
is equipped with a heavy, seamless, steel 
reservoir and bottom, with a capacity 
of one gallon. The reservoir has a fun- 
nel to simplify filling and the filler plug 
has. a patented “Dust-Proof” cap at- 
tached. 





Double Pass Air Filter 


NEW double pass air filter which, 
it is said, filters the air twice, cleans 
self with oil, and eliminates oil entrain- 
ment, has been introduced by the Na- 
tional Air Filter Company, Chicago, IIl. 
The TooPas filtering medium is of 
the endless curtain type—something like 
a large edition of the old roller towel— 
with small units of multiple layers of 
woven copper ribbon and expanded 
metal passing over a large supporting 
wheel at the. top and through an oil 
cleaning bath at the bottom. This ar- 
rangement presents two walls through 
which air must pass, and each wall is 
an efficient filter in itself. The whole 
curtain is encased in a sheet metal 
frame, 28-in. wide, 18-in. deep, and in 
various heights, depending upon the 
opening desired. 
According to the manufacturer, air 
enters through the first wall of the filter 
and is accelerated, due to the small 
openings in the filtering medium. 
Freshly oiled surfaces are presented to 
the entering air. Oil entrainment is 
prevented, for the velocity of the air is 
greatly lessened in the 10-in. gap be- 
tween the two curtains, and any par- 
ticles of oil that may be carried along 
are readily dropped at the lower veloc- 


ity. 
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National Air Filter Company Double Pass 
Air Filter 
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Bracket Lamp 


A NEW adjustable bracket lamp for 
attaching to machinery where con- 
stant direct lighting is a necessity, has 
been introduced by the Edw. Holt Com- 
pany, 6911 South Chicago Ave., Chi- 
cago, Ill. 

The lamp consists of either a two- 
or three-joint arm assembly which may 
be fitted to any one of ten standard 
swivel brackets. These brackets may 
be attached to any type of machinery, 
pipe, conduit, bench, table, wall or draft- 
ing board. 

The manufacturers state that the 
joints of this lamp will not loosen. They 
are fitted with two phosphorous bronze 
.convex friction disk plates inclosed in 
two steel outer shells which are held 
together by a steel ferrule. This con- 
struction assures constant pressure and 
causes the lamp to “stay put” in any 
position. It is also added that the joints 
have exceptional wearing qualities and 
that they are not affected by atmosphere 
conditions or changes in temperature. 





Wire Connector 


NEW solderless, tapeless wire con- 

nector which will be known as the 
Large Universal type, is now being 
marketed by the Ideal Commutator 
Dresser Company, Sycamore, III. 

A copper coated, tapered, steel spring 
with a carrying capacity equal to the 
wires to be joined, is mounted in the 
crown of the connector. This threads on 
the wires and makes a positive contact 
between them, acting as a current carry- 
ing sleeve. According to the manufac- 
turer the crown consists of } in. and 
more of cold molded insulation that is 
unaffected by heat and tested to 10,000 
volts. 

The manufacturer also states that the 
mechanical strength of 2 No. 14 wires, 
solid soldered is 57 lbs. The same joint 
using an Ideal connector was tested to 
176 Ib. 

These joints are made in two sizes, 
one size (black) for all common wiring 
joints, 2 No. 18 to 4 No. 14. Solid to 
solid, stranded to stranded, stranded to 
solid. The larger size (brown) accom- 
modates 4 No. 14 to 3 No. 10 and 


smaller. 
—_—_—_>—_——_ 


Pipe Savers 


SIMPLE and inexpensive device 

for saving iron and steel pipe from 
the action of steam, water and acids, 
has been announced by the Pipe-Saver 
Corporation of America, Carthage, 
N. Y. According to the announce- 
ment, the device is a piece of tubular 
metal made of an alloy that is prac- 
tically impervious to the action of pipe 
material, and is made to fit snugly in- 
side the ends of pipe of any “standard” 
size. A flange covers the extreme end 


of the pipe and curves into the coupling, 
so that the pipe ends are completely 
reinforced by the Pipe Saver lining. 
The announcement further states that 
they are easily inserted. After the pipe 
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Pipe-Saver Manufactured by the Pipe 
Saver Corporation of America 


is reamed, as all pipe should be before 
installation, a pipe saver is dipped in oil 
and then inserted in the end of the pipe 
and seated by placing a block of wood 
flat against the flange and striking with 
a hammer. 

It is also added that the pipe saver 
has a wide expansion which assures 
perfect fit and permanent seating, not- 
withstanding the variation of pipe 
diameters. 





Regulating Rheostat 


| gin ast appearance, lower price 
and simplicity of installing are the 
features claimed for the new direct cur- 
rent regulating rheostat announced by 
The Cutler-Hammer Mfg. Company, 
Milwaukee, Wisconsin. 

According to the manufacturer this 
new rheostat can be used to control the 
speed of fractional horsepower motors 
driving small blowers, fans, buffers, 
bookkeeping machines and similar appa- 
ratus; it can be used as a dimmer on 
lighting circuits, or it can be used as an 
electric heater regulator. The device is 
of the circular plate type, completely 
enclosed. It is small in size to permit 
mounting directly on machines or in any 
out-of-the-way place. The standard rhe- 
ostat is furnished for conduit wiring but 
if open wiring is to be used a porcelain 
bushing is quickly added. 





Cutler-Hammer Regulating Rheostat 





The mechanism consists essentially of 
a°cement imbedded resistance unit, with 
brass contact buttons protruding through 
the cement, and a contact arm which 
moves over the buttons, varying the 
resistance. A small, neat-appearing en- 
closing case with an outside operating 
lever protects the unit and prevents acci- 
dental contact with live parts. 





Combination Cutting and 
Welding Torch 


wi the new Type TI combina- 
tion cutting and welding torch 
that has just been developed by the 
Alexander Milburn Company, 1416-28 
West Baltimore St., Baltimore, Md., 
changing of tips is not necessary when 
changing from cutting to welding. This 
tip can be changed from the cutting to 
the welding form, or vice versa, by 
merely turning it. 

In one position the gases are auto- 
matically passed through the pre-heating 
passages, while the high-pressure oxygen 
is carried through the central hole for 
heating. In the next position, reached 
by a quarter turn of the tip, the cutting 
oxygen is shut off and the welding gases 
are conveyed through the central pas- 
sage of the cutting tip, producing a 
welding flame. The Milburn principle 
of super-mixing has been retained in 
this new torch. 

The torch head, valves, base and 
other parts are made of bronze forgings 
having a tensile strength of approxi- 
mately 5,000 Ib. per sq.in. The high- 
pressure tube is nickel silver drawn 
seamless with triple-thick walls. 

The new tips are said to be con- 
structed so that when they have out- 
lived their usefulness as cutting tips, 
they may be used for welding. 





Hand Control Switch 


| ees application where it is desirable 
to control a magnetic switch at the 
switch itself, the General Electric Com- 
pany, Schenectady, N. Y., has designed 
two small control switches. These may 
be mounted in the knockouts of the en- 
closing case of any starter and are held 
rigidly in place by a conduit bushing 
which forms part of the switch. 

One type, bearing the designation 
SY-103-A, is a maintaining-contact type 
whose action is similar to a single-pole, 
double-throw switch. It is provided 
with three positions, “Hand,” “Off” and 
“Automatic.” The most general ap- 
plication of this switch is expected to be 
in connection with refrigerating ma- 
chines controled by thermostats, but it 
can also be used where float switches, 
pressure governors, etc., are used in the 
same manner as a thermostat in various 
applications. When the operating lever 
of this switch is in the “Automatic” 
position, the thermostat, float switch or 
governor controls the machine. On the 
“Hand” position the machine runs con- 
tinuously, and in the “Off” position the 
control circuit is opened. 

The second type of switch bears the 
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designation SY-104-A and is a two- 
position, momentary-contact switch pro- 
vided with the positions “Start” and 
“Stop.” This is the equivalent of the 
usual push-button station of the same 
marking. It is most applicable where 
starting and stopping of the motor is 
necessary at the magnetic switch itself. 

Both switches are equipped with leads 
ready to wire and have sufficient capac- 





General Electric Company Hand 
Control Switch 


ity to handle any magnetic starter up to 
75 amperes capacity. The new switches 
can be used on 600-volt circuits with 
safety, as their insulation is designed for 
maximum safety to the operator. 





‘Lighting Units 


be pitti new lighting units for 
industrial use have been introduced 
by the Holophane Company, 342 Madi- 
son Avenue, New York, N. Y. 

Among these is a new unit for 
mounting over traveling cranes, which 
it is claimed conserves the light usually 
wasted on the upper side walls and 
redirects it to the floor, thereby giving 
a considerable gain in useful light. This 
unit is adjustable for all lamp sizes up 
to and including the 2,500 watt size. 

A series of reflectors giving a rela- 
tively narrow spread of light has been 
developed for use in low bays. It is 
claimed that these reflectors not only 
increase the useful portion of the avail- 
able light, but decrease the glare that 
accompanies the use of wide-spread 
types of reflectors. 

For the illumination of industrial 
plant yards a special weatherproof and 
dustproof unit has been designed to give 
uniform illumination on relatively wide 
spacing. The spread of the light can 
be made to vary to suit the conditions by 
a simple adjustment that can be made 
while the lamp is burning. 

A series of combined reflector and 
vaporproof globes screwing into an 
aluminum alloy fitting have been ac- 
signed for use in places where corrosive 
or explosive fumes or gases make the 
use of ordinary lighting equipment dan- 
gerous. 

A reflector giving a 20-deg. cone of 
light has been designed for use in boiler 
plants where it is necessary to mount 
the lighting equipment at a considerable 
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height overhead. This reflector is made 
with an integral aluminum dust and 
socket cover that reflects the light with 
minimum loss. 

For the illumination of winders and 
spinners in silk mills an asymmetric 
unit for 100- or 150-watt lamps has 
been developed that illuminates the 
vertical parts of the machines where the 
work is done. 

A special lighting unit that will give 
a uniform low intensity of illumination 
when the units are spaced on very wide 
centers (six times the ceiling height) has 
been developed for watchman’s circuits. 





Postale Fan 


PORTABLE fan, known as the 

Peerless Man Cooler, for use 
wherever men are working on hot or 
dusty jobs, has been announced by the 
Peerless Electric Company, Warren, 
Ohio. 

According to the announcement, the 
Peerless Man Cooler is ruggedly con- 
structed to meet all of the bumps and 
knocks to which it might be subjected 
under the severest working conditions. 
The pedestal base is cast iron to pre- 
vent accidental tipping. The fan guard 
is of heavy gage wire screen, and the 
fan itself is made up of 15 of the Peer- 
less Air Blast Blades. It is driven by a 
4-hp. Peerless ball bearing motor and 
has a velocity of 1,400 ft. of air per 
minute. 

A swivel in the fan support allows 
the fan to be turned so that the air can 
be directed into any part of the room. 

The accessories include 20 ft. of 
special rubber covered Flex-o-cord, with 
a non-breakable plug, and a snap switch 
mounted on the standard. The height 
of the machine is 54 in. over-all. The 
shipping weight is 190 Ib. 





Peerless Electric Company Man Cooler 





Air Brush 


NEW rotary compressor type elec- 

tric Sprayit to round out the line 
of self-contained, portable electric 
spraying devices, has been announced 
by The Electric Sprayit Company, 
South Bend, Ind. 














The Superior Model Electric Sprayit 


According to the manufacturer, the 
Superior model electric Sprayit was de- 
signed for the application of paints, 
enamels, varnishes, lacquers and shellac 
where a fine finish is necessary, such as 
one coat of enamel on fixtures and 
chandeliers, or where it is customary to 
rub down between coats, as in automo- 
bile and fine cabinet work. 

Pressure for break-up of materials to 
be applied is obtained by the self-con- 
tained, direct connected rotary com- 
pressor, the rotor of which is mounted 
on the armature shaft of the motor. 
This three-bladed rotor is self-lubri- 
cated. It is also added that the pressure 
developed in this model is_stepped up 
to a point sufficient to handle practically 
any type of material. 


Pyrometer 


A* EW development of the “total 
radiation” type pyrometer, known as 
the K & S Pocket Radiation Pyrometer, 
is being marketed by theeColonial Sup- 
ply Company, 217 Water Street, Pitts- 
burgh, Pa. 

The fundamental principle on which 
this pyrometer operates, is the measure- 
ment of the total radient energy emitted 
by a hot body, whose temperature is to 
be determined. 

The K & S Pocket Pyrometer con- 
tains all the necessary parts for accurate 
temperature measurement in one small 
portable unit. All working parts are 
completely inclosed and protected in a 
dust-proof — housing. The over-all 
dimensions being 6 in. long and 2 in. 
in diameter ; the weight is 6 oz. 

According to the manufacturer the 
instrument has a distance factor of 
about 12, which means that the distance 
from the instrument to the furnace open- 
ing or piece of material whose tem- 
perature is to be measured, should not 
be more than twelve times the diameter 
of the opening or piece. The instru- 
ment is self-contained and requires no 
accessories of any kind. 

It is further stated that the user is 
not required to perform any complicated 
measurements or comparisons ; the read- 
ings obtained with the pocket pyrometer 
are independent of the personal error 
as the operation of the instrument is 
automatic. The instrument is handled 
as easily as a telescope and can be used 
by anyone without previous instruction. 
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RADE LATERATURE 
You Should Know About 





Copies of literature which is described on this page can be 


obtained by writing to the manufacturer whose name and 
It ts always advisable to state the name and 


are ment 


address 


number of bulletin or catalog desired, as given in these columns. 


LuBRICANTS — Engineering Bulletin 
S-78 contains instructions and sugges- 
tions for the storage and handling of 
lubricants.—Technical Division, Stand- 
and Oil Company (Indiana), Chi- 
cago, IIl. 


Unit Heater — Bulletin H-2 de- 
scribes the construction and applica- 
tion of the Wing Featherweight ceiling 
type unit heaters—L. J. Wing Manu- 
facturing Company, 154 West 14th St., 
New York, N. Y. 


ConpuLets—Folder No. 54 contains 
an illustrated description of the new 
line of Obround Condulets.—Crouse- 
Hines Company, Syracuse, N. Y. 


Arc WE pING. — Bulletin GEA-995, 
illustrates the application of arc welding 
to groups of basic operations commonly 
found in industrial plants—General 
Electric Company, Schenectady, N. Y. 


Roors—A complete review of Trus- 
con steel deck roofs, of both the 
I-plate and the Ferrodeck types, is con- 
tained in Bulletin No. 206.—Truscon 
Steel Company, Youngstown, Ohio. 


GARAGE Door HARDWARE — Catalog 
No. 55 contains 160 pages of illustrated 
descriptions of garage door hardware.— 
Richards-Wilcox Manufacturing Com- 
pany, Aurora, III. 


RUBBER MILL MACHINERY —A new 
bulletin contains an illustratd descrip- 
tion of the Thropp line of individual 
motor-driven mills, refiners, warmers, 
crackers, and washers.——Wnm. R. Thropp 
& Sons Company, Trenton, N. J. 


LANTERNS—A new loose-leaf catalog 
has been issued, descriptive of NL 
Universal Signal Lanterns for steel 
mills and factories.—The Nichols- 
Lintern Company, of Cleveland, Ohio. 


Racks—Bulletin No. 91-L, from the 
general catalog, describes briefly, Re- 
volvator barrel, drum, and keg racks. 
A copy may be had upon request.—Re- 
volvator Company, .336-352 Garfield 
Avenue, Jersey City, N. J. 


Arc-WELDED CRANE—A new bulletin, 
C-100, entitled “Cleveland Arc-Welded 
Roller Bearing Crane,” has been issued 
and is now ready for distribution. It 
describes the construction features of 
overhead traveling cranes in which arc- 
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welding is used in place of riveting and 
casting, and in which roller bearings are 
used throughout.—The Cleveland Crane 
and Engineering Company, Wickliffe, 
Ohio. 


MATERIAL HANDLING — The August 
issue of “Exide Topics” contains illus- 
trations of numerous types of electric 
industrial trucks, motor trucks, and 
storage battery locomotives, with ex- 
planatory paragraphs about their use in 
the various industries. — The Electric 
Storage Battery Company, Philadel- 
phia, Pa. 


Circuit BREAKERS—Bulletin No. 478 
covers types D-117 and D-127 oil circuit 
breakers.—Condit Electrical Manufac- 
turing Corporation, Boston, Mass. 


Motors — A new bulletin, No. 507, 
just off the press, describes several of 
the Louis Allis direct current motors 
built for particular purposes. — The 
Louis Allis Company, Milwaukee, Wis. 


HEAT TRANSFER EQUIPMENT — Bul- 
letin No. 133 contains illustrations and 
descriptions of The Ross line of 
heat transfer equipment, steam vacuum 
pumps, expansion joints, and strainers. 
—Ross Heater & Manufacturing Com- 
pany, Inc., Buffalo, N. Y. 


Motors—Bulletin No. 1093 contains 
a series of questions and answers per- 
tinent to the construction, operation and 
maintenance of Reliance across-the-line 
motors.—The Reliance Electric & En- 
gineering Company, 1053 Ivanhoe Road, 
Cleveland, Ohio. 


Winpbows—Fifty sizes: of standard- 
ized Lupton steel windows, each made 
in four types, are described in a new 
catalog recently issued—David Lupton 
Sons Company, Philadelphia, Pa. 


LIGHTING — A _ comprehensive _illus- 
trated “Guide to Productive Lighting 
for Industry,” which should be interest- 
ing to plant executives, superintendents 
of production, plant electricians, and 
master mechanics, has just been issued. 
—Benjamin Electric Manufacturing 
Company, Chicago, Illinois. 


Arc WELDING—One of the most re- 
cent publications of this company is a 
booklet on electric arc-welding. This 
book is regularly used as a manual for 
training arc-welding operatives and all 






student welders at the Westinghouse 


welding school.—Westinghouse Elec- 
tric & Manufacturing Company, East 
Pittsburgh, Pa. : 


Putteys.—A small folder recently 
issued entitled “The Story of Spruco- 
lite” contains the story of the origin and 
manufacture of these pulleys—Spruco- 
lite Corporation, Bloomfield, N. J. 


SUPERHEATERS.—A new superheater 
catalog No. 304 has just been issued, 
containing short statements covering the 
history of Foster-Wheeler superheaters 
and their application to many types of 
boilers. The catalog also contains a 
steam table extending up to. 1,500 Ib. 
absolute pressure, and up to 300 deg. 
superheat. — Foster-Wheeler Corpora- 
tion, 165 Broadway, New York, N. Y. 


THERMOMETERS. — Catalog No. 80 
contains an illustrated description of the 
L.&N. line of resistance thermometers 
and accessories—Leeds & Northrup 
Company, 4901 Stenton Ave., Phila- 
delphia, Pa. 





SPEED REpUCERS.—A new bulletin on 
speed reducers gives in a short, concise 
form the pertinent information about the 
G. & F. line of planetary reducers, 
worm gear reducers, and herringbone 
gear reduction drives——Gears and 
Forgings, Inc., Cleveland, Ohio. 


FLoopLIGHTs—A complete description 
of the Duolux unit, a new type of street 
lamp and flood light for office build- 
ings and business establishments, and 
other edifices, together with illustrations 
showing installations, is given in a 
special publication, L-20363.—Westing- 
house Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. 


Arr Compressors—A folder, recently 
issued, illustrates the Sullivan line of 
air tools and in particular the WK line 
of compressors. — Sullivan Machinery 
Company, 122 South Michigan Av., 
Chicago, II. 


Spray CooLInc EQUIPMENT—A new 
catalog entitled “Cooling Data and 
Other Information” shows the complete 
line of spray cooling equipment manu- 
factured by this company.—Power Plant 
Equipment Company, 1737 Walnut St., 
Kansas City, Mo. 


SyNcHRONOUsS Motors — “The Most 
Efficient Drive in Industry” is the title 
of a new 56-page book which describes 
the advantages of the synchronous mo- 
tor in comparison with other types, the 
theory of its operation, and its de- 
velopment to the present state of high 
efficiency. — Electric Machinery Manu- 
facturing Company, Minneapolis, Minn. 


WELpINc—Bulletin No. 218 entitled 
“The Influence of Carbon in Steel 
Welding Rods” is the first of a series 
to be issued regularly on the subject of 
welding. — Fusion Welding Company, 
103d St. and Torrence Ave., Chicago, Ill. 
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